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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 
and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1-1350. The polypeptides sequences are designated SEQ 
ID NO: 1351-2700. The nucleic acids and polypeptides are provided in the Sequence Listing. In 
the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is 
thymine; and N is any of the four bases. In Ihe amino acids provided in the Sequence Listing, * 

1 0 corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO : 1 - 1 3 5 0 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

15 domain or truncation of the peptides encoded by SEQ IDNO:1-1350 . A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1-1350 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1-1350. The sequence information can be a 
segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1 -1350. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readablefonnat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
3 0 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readable media, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 - 1 350 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-1 350 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et aL, Science 258 :52-59 (1 992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO : 1 - 1 3 50; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 - 1350; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1- 1350. The polynucleotides ofthe present invention also include, but 

1 5 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1-1350; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 1351-2700); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1 - 1 350; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof (e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g. , pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

1 0 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can. for example, b 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and form 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
15 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (i.e. 9 increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compound; 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound the binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases o 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 
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effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in Table 2). If no homology is set forth 
for a sequence, then the polypeptides and polynucleotides of the present invention are useful for 
a variety of applications, as described herein, including use in arrays for detection. 

1 0 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

15 The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5 5 -AGT-3' binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete 55 such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term "primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment, M EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or KNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
5 IDNOs:l-1350. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PGR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 

Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO:1~1350. The sequence information 
can be a segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the 
sequence information of that sequence of SEQ ID NO: 1-1 350. One such segment can be a 
twenty -mer nucleic acid sequence because the probability that a twenty-mer is fully matched in 

20 the human genome is 1 in 300. In the human genome, there are three billion base pairs in one set 
of chromosomes. Because 4 20 possible twenty-mers exist, there are 300 times more twenty-mers 
than there are base pairs in a set of human chromosomes. Using the same analysis, the 
probability for a seventeen-mer to be fully matched in the human genome is approximately 1 in 
5. When these segments are used in arrays for expression studies, fifteen-mer segments can be 

25 used. The probability that the fifteen-mer is fully matched in the expressed sequences is also 

approximately one in five because expressed sequences comprise less than approximately 5% of 
the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

3 0 with a single mismatch is calculated by multiplying the probability for a full match ( 1 ^4 25 ) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 

protein portion may or may not include the initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term " variant" (or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

15 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 
Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

15 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in it's natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g. 3 microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

15 can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e. g, receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to ponditions that are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (i.e. 9 hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (f. e. , the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hem, J. 
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(1990) Methods Enzymol. 1 83:626-645). Identity between sequences can also be determined by 
other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 
5 The term "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosotnal element, or by chromosomal integration. The 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

15 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-1 350 ; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 135 1-2700; and a polynucleotide comprising the nucleotide sequence 
encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 135 1-2700. The polynucleotides of the present invention also include, but are not limited to, 
a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of the 
nucleotides sequences of SEQ ID NO:1-1350 ; (b) nucleotide sequences encoding any one of the 

30 amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 1351 -2700. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 

35 receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 



14 



WO 01/57188 



PCT7US0 1/03800 



domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO: 1-1 350 can be obtained by screening 

appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ IDNO:l-1350or aportion thereof as aprobe. Alternatively, the 
polynucleotides of SEQ ID NO: 1-1350 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80% 5 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-1350, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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axe selective for {I.e. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other species, and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO : 1 - 1 3 50, a 
representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 95% 

10 identical, to SEQ ID NO: 1-1 3 50 with a sequence from another isolate of the same species. 

Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-1350, can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1 993) and Altschul 
S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed fo sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 



16 



WO 01/57188 



PCT7US0 1/03800 



acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminai fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

15 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edclman et ah, 

20 DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et ah, Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et ah, supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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' of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

1 0 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-1350, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 

15 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-1350 or a fragment thereof or any other 

30 polynucleotides of the invention. In one embodiment, the recombinant constructs of the present 
invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid having 
any of the nucleotide sequences of SEQ ID NO:1-1350 or a fragment thereof is inserted, in a 
forward or reverse orientation. In the case of a vector comprising one of the ORFs of the' present 
invention, the vector may further comprise regulatory sequences, including for example, a 

35 promoter, operably linked to the ORF. Large numbers of suitable vectors and promoters are 
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known to those of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of example. 
Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, 
pNH46a (Stratagene); P Trc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
5 Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

15 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HS V thymidine 

20 kinase, early and late SV40, LTRs from retrovirus, and mouse metailothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g. , the ampicillin resistance gene of E. coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-f actor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis^ Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. . 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech, 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisen.se nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-1 3 50, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 135 1-2700 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID 
NO: 1-1 3 50 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3 f sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5 f and 3 r untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ 

ID NO: 1-1 3 50), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

15 the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta~D-galactosylqueosine 5 
inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6~adenine, 

30 7 -methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5 -methoxy uracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v) 5 wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil 7 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxy acetic acid methylester, uracil-5-oxy acetic acid (v), 5-methyl-2-thiouracil, 

35 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w 5 and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

10 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

15 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 

20 control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni t s, the 
strands run parallel to each other (Gaultier et aL (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2-o-methylribonucleotide (Inoue et aL 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et aL (1987) 
FEBSLett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (/. e. , SEQ ID NO: 1 - 
1350). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a SECX-encoding mRNA. See, e.g., Cech et ah U.S. Pat. No. 4,987,071; and Cech et 
5 ah U.S. Pat. No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et ah, 
( 1 993) Science 261:1411-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

10 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer DrugDes. 6: 569-84; Helene. et ah (1992) Ann. K Y. Acad. Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 

15 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et ah (1 996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et ah (1996) above; 
Perry-O'Keefe et ah (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et ah (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g. . to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5'-(4-methoxytrityl)amino-5 ! -deoxy-thymidine phosphoramidite, can be used between the PNA 
10 and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5 f PNA segment and a 3' 
DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1 975) Bioorg Med Chem 
LettS: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g. , for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al., 1989, Proc. Natl Acad. Set U.S.A. 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
aL, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g. , a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g. , by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 

Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 

10 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 

15 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to prodiice a 
heterologous protein under the control of the EMF. 

20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. suhtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 

25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 

30 York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 

35 (CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 



25 



WO 01/57188 



PCT/USO 1/03800 



cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 

nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida^ or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements^ in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

15 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 1351 -2700 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO:1-1350 or the 
corresponding foil length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-1 3 50 or (b) 
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polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 1351- 
2700 or (c) polynucleotides that hybridize to the complement of the polynucleotides of either (a) 
or (b) under stringent hybridization conditions. The invention also provides biologically active 
or immunologically active variants of any of the amino acid sequences set forth as SEQ ID 
5 NO:1351-2700 or the corresponding full length or mature protein; and "substantial equivalents" 
thereof (e.g., with at least about 65%, at least about 70%, at least about 75%, at least about 80%, 
at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 92%, 93%, 94%, typically at 
least about 95%, 96%, 97%, more typically at least about 98%, or most typically at least about 
99% amino acid identity) that retain biological activity. Polypeptides encoded by allelic variants 
10 may have a similar, increased, or decreased activity compared to polypeptides comprising SEQ 
ID NO: 135 1-2700. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al. 5 J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As usfed herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

15 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual*, Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 

10 cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO:l 35 1-2700. 

15 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or genu cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 

20 deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 

25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 

30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

35 retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif, U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

1 0 invention is "transformed. " 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (ie., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of , 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted;, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
5 another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
10 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, SJF. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 

25 Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 

30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410(1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

35 protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 

10 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S -transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 

15 the polypeptide sequences according to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 

20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 

25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 

30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 

35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety {e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp .25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 

3 0 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
5 homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 

1 0 International PublicationNo. WO 9 1 /0995 5 . It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 

1 5 co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 

20 replace a gene' s existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 

25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 

30 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 

3 5 occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

10 xanthine-guanine phosphoribosyl-transf erase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S.PatentNo. 5,578,461 to Sherwinet ah; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et aL; and International Application No. PCT/US 90/0643 6 

1 5 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

30 Publication No. WO 94/2 81 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The homologous 
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promoter can be supplemented by insertion of one or more heterologous enhancer elements 
known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

15 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

20 Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 

25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g. , via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et aL ? Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
5 receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

10 Any or all of these research utilities are capable of being developed into reagent grade or 

kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

15 and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123 5 Tl 165, HT2 5 CTLL2 5 TF-l, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays tor T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 

15 Kruisbeek, A, M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 

eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al. 5 J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al, Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1 -Bennett, R, Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 

30 9— Ciarletta ; A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1:405-41 1, 1981; Takai et aL, J. Immunol. 
5 137:3494-3500 5 1986; Takai et aL, J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 

10 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 

15 4 large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 

30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 

35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing die proliferation 
of neural cells and for the regeneration of nerve and brain tissue, t e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 

20 the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 

30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

10 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81 :2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
aL, Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
10 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 

repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 

10 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament- forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 

15 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 

20 cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 

30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
10 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
1 5 W09 1/0749 1 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. L and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or D lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, /. e. , in the treatment of cancer. 



46 



WO 01/57188 



PCT7US0 1/03800 



Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 

10 Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 

15 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et aL, Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), arid murine local lymph node assay (Kimber et al., 
J. ToxicoL Environ. Health 53: 563-79). 

20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 

25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g.> preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
5 to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 
The efficacy of particular therapeutic compositions in preventing organ transplant 

10 rejection or GVHD can be assessed using animal models that are predictive of efficacy in 

humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al. 5 Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 

15 (1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 

20 reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 

25 reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 

long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 

30 collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 

myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
35 responses may be in the form of enhancing an existing immune response or eliciting an initial 
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immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
5 removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

10 invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 

1 5 addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 

reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g. , a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and P2 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

20 proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

25 of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

30 Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et aL 3 Proc. Natl. Acad. Sci. USA 

35 78:2488-2492, 1981; Herrmann et aL, J. Immunol. 128:1968-1974, 1982; Handa et aL, J. 
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Immunol. 135:1564-1572, 1985; Takai et aL, I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et aL, J. Virology 61:1992-1998; Bertagnolli et aL, 
Cellular Immunology 133:327-341, 1991; Brown et aL, J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
5 will identify, among others, proteins that modulate T-celL dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

10 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

15 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et ah, J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 

20 173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

25 Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 

that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et aL, Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 

30 145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:111-1 17, 1994; Fine et aL, 
Cellular Immunology 155:1 1 1-122, 1994; Galy et aL, Blood 85:2770-2778, 1995; Toki et al., 

35 Proc. Nat Acad Sci. USA 88:7548-7551, 1991. 
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4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
5 characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 

stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 

10 spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 

1 5 polypeptide of the invention may also be useful for advancement of the onset of fertility in 

sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

20 Assays for activin/inhibin activity include, without limitation, those described in: Vale et 

al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321 :779-782, 1986; Vale et aL, Nature . 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 



25 4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 

30 receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

35 immune responses against the tumor or infecting agent. 
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A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
5 determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
10 population to another cell population. Suitable assays for movement and adhesion include, 

without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
15 1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
20 thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
25 treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et ah, J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
30 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
35 metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
5 condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 

10 compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 

1 5 cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 

cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

20 kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

25 Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 

30 effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

35 acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
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Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
5 Daunorubicin HO, Doxorubicin HC1 ? Estramustine phosphate sodium, Etoposide (VI 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxy carbamide), Ifosfamide, 
Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen*mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 

10 Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 
Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and7or environmental situations (e.g. 

1 5 exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 

20 cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al. 5 J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

25 of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

30 4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
35 their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
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and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
5 receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

10 Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et ah, J. Exp. Med. 168:1 145-1 156, 1988; 

15 Rosenstcin et aL, J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

20 overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 

25 Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

30 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
35 solid support, borne on a cell surface or located intracellularly. One method of drug screening 
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utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
5 complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i e, , 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 

10 organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

15 The sources of natural product libraries are microorganisms (including bacteria and 

fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 

20 review, see Science 282:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 

25 peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
BiotechnoL 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol 
1(1):1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

30 Identification of modulators through use of the various libraries described herein permits 

modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 

35 for either cell/animal death or prolonged survival of the animal/cells. 
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The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
5 complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 

10 previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 

15 of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 

20 invention whereas the other does not. The response of the two cell populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 

25 inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 

30 protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications ie. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

35 
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4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
5 cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 

10 shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 

1 5 Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 

20 acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
25 therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
30 Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
35 polypeptides of the invention, and which can be treated upon thus observing an indication of 
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therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
5 limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

10 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 

results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 

15 immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

20 sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

25 callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
30 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 
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Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 
5 (i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. 5 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

1 0 Such effects may be measured by any method known in the art. In preferred, 

non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:1 7-42); increased production of neuron-associated molecules may 

15 be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 

depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g. , weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

20 invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

25 muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

30 A polypeptide of the invention may also exhibit one or more of the following additional 

activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 

35 (such as, for example, breast augmentation or diminution, change in bone form or shape); 
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effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anaboiism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
5 limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
10 hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

1 5 4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
20 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

25 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

30 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

35 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
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absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
5 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

10 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy AppL Immunol., 23:129. 

15 Induction of the disease can be caused by a single injection, generally intradennally, of a 

suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

20 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 

25 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
30 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 
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One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
5 exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about O.Olfig/kg to 100 mg/kg of body weight, with 

10 the preferred dose being about 0. 1 |ug/kg to 1 0 mg/kg of patient body weight. For parenteral 

administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

15 additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

20 A protein or other composition of the present invention (from whatever source derived, 

including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 

25 may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 

30 invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 

35 include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
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factor (PDGF), transforming growth factors (TGF-a and TGF-fJ), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
5 treatment. Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 

10 inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 

1 5 invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 

20 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 

25 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

30 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

35 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
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hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
5 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
10 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
1 5 ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
20 occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

25 The polypeptides of the invention are administered by any route that delivers an effective 

dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

30 similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
35 be formulated in a conventional manner using one or more physiologically acceptable carriers 

65 



WO 01/57188 



PCT/US01/03800 



comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
5 lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 

10 carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 

15 pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

20 When a therapeutically effective amount of protein or other active ingredient of the 

present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrdgen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 

25 the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 

30 also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

35 in the art. 
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For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
5 treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 

10 gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 

carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 

15 talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 

20 gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

25 stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g. , gelatin for use 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

35 suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
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administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
5 stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 

10 triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 

increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

15 suitable vehicle, e.g., sterile pyro gen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 

20 implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

25 system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 

30 system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

35 biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
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sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
5 Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 

10 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

15 polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

20 monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 

25 lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 

30 MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 

35 . which protein of the present invention is combined, in addition to other pharmaceutically 
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acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
5 liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, ail of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 

10 the condition being treated, and on the nature of prior treatments which the patient has 

undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 

15 of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 jug to about 100 mg (preferably about 0.1 \xg to about 10 mg, more preferably 
about 0.1 |Lig to about 1 mg) of protein or other active ingredient of the present invention per kg 

20 body weight. For compositions of the present invention which are useful for bone, cartilage, 

tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 

25 delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 

30 cartilage formation, the composition would include a matrix capable of delivering the 

protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 
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The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
5 hydroxyapatite, polylactic acid, polyglycoiic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 

10 mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 

15 In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

20 hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 

25 total formulation weight, which represents the amount necessary to prevent desorption of the 

protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or -other active ingredients of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 

question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-oc and TGF-P), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 

35 Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
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patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
5 damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
and with inclusion of other proteins in the pharmaceutical composition. For example, the 
addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

10 composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 
tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

15 mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

20 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means em amount 

25 effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 

30 circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 5 o as determined in cell culture (z'.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 
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A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient- Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
5 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

10 of circulating concentrations that include the ED 50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

1 5 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

20 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

25 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 |iig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 jug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

30 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 
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The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
5 invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 

10 invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

immunologically active portions of immunoglobulin (Ig) molecules, i. e. , molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , F ab ' and F( a b')2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 

15 humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgG2 ? and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

20 An isolated related protein of the invention may be intended to serve as an antigen, or a 

portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

25 antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 1351), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 

30 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 

35 hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 
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indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 

to encode surface residues useful for targeting antibody production. As a means for targeting 

antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 

may be generated by any method well known in the art, including, for example, the Kyte 
5 Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g. 9 

Hopp and Woods, 1981, Proc. Nat. Acad. Set USA 78: 3824-3828; Kyte and Doolittle 1982, J. 

Mol BioL 157: 105-142, each of which is incorporated herein by reference in its entirety. 

Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 

fragments, analogs or homologs thereof, are also provided herein. 
1 0 A protein of the invention, or a derivative, fragment, analog, hornolog or ortholog 

thereof, may be utilized as an immunogen in the generation of antibodies that 

immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

monoclonal antibodies directed against a protein of the invention, or against derivatives, 
15 fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 

Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

20 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

25 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

30 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

35 synthetic trehalose dicorynomycolate). 
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The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g. , from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
5 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffmity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

10 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 

15 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 

binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256 :495 (1 975). In a hybridoma method, a mouse, 

20 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of human 

25 origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Principles and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 

30 human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

35 thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
5 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. . 133 :3001 (1984); Brodeur et aL, Monoclonal 
Antibody Production Techniques and Applications , Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

10 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

15 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem., 107 :220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 

20 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 

25 as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

30 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

35 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
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example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 , 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
5 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

10 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

15 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature , 321 :522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

20 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

25 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. , 

30 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
35 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
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Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, AlanR. Liss, Inc., pp. 77-96). Human monoclonal 
5 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

1 0 including phage display libraries (Hoogenboom and Winter, 1 Mol. Biol. . 227:381 (1991); 
Marks et al., J. Mol. Biol. . 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g. , mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

15 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al 
(Nature 368 856-859 (1994)); Morrison ( Nature 368 , 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger ( Nature Biotechnology 14, 826 (1996)); and 

20 Lonberg and Huszar ( Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

25 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the fiill complement of the modifications. The 

30 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

35 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
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immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
5 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

10 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

15 an expression vector containing a nucleotide sequence encoding a light chain into another 

mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 

20 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
25 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
30 may be produced by techniques known in the art including, but not limited to: (i) an F( ab ')2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F( a b')2 fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

35 5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 
5 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Miistein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

10 potential mixture often different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and inlraunecker etal, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

15 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 

preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 

20 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 

host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
aL, Methods in Enzvmology . 121 :210 (1986V 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

25 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

30 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

35 prepared using chemical linkage. Brennan et aL, Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
5 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab 9 fragments can be directly recovered from E. coli and chemically 

10 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab 5 fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to ceils 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

15 of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J, Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jim proteins were linked to the Fab' portions of two 

20 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

25 heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

30 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et ah, J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

35 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
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a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG(Fc R), suchasFc RI (CD64), Fc RII (CD32) and Fc R III (CD 16) so as to focus 
cellular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies 
can also be used to direct cytotoxic agents to cells which express a particular antigen. These 
5 antibodies possess an antigen-binding arm and an arm which binds a cytotoxic agent or a 

radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody 
of interest binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

10 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

15 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 



20 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

25 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

30 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
35 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g. , an enzymatically active toxin of 
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bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
5 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

10 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, 131 1, 131 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

1 5 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 

20 Carbon- 1 4-labeled 1 -isothiocyanatobenzyl-3 -methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
25 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

30 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

35 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
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artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 
5 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

10 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

15 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-1350 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

20 sequences of SEQ ID NO: 1-1350 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allow r s a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
BLAST (Altschul et al., J. MoL Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al„ Comp. 

25 Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 

30 means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 

35 computer-based systems of the present invention comprise a data storage means having stored 
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therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
5 the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 

10 motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 

15 software packages for conducting homology searches can be adapted for use in the present 

computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 

20 sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
25 selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
30 sequences). 



4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DTSfA or RNA,. both of which 
35 methods are based on the binding of a polynucleotide sequence to DNA or RNA. * 
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Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl, Acids Res. 6:3073 (1979); Cooney et al, Science 15241:456 (1988); and Dervan 
et aL, Science 251 :1360 (1991)) or to the mRNA itself (antisense - Olrnno, J. Neurochem. 
5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
1 0 design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 

15 acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 

20 detected, a polynucleotide of the invention is detected in the sample. Such methods can also 

comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

25 In general, methods for detecting a polypeptide of the invention can comprise contacting 

a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 

30 antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

35 skilled in the art will recognize that any one of the commonly available hybridization, 
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amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immuno cytochemistry, 
5 Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 

10 will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 

1 5 necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

20 In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 

25 compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 
contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

30 primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
established kit formats which are well known in the art. 

35 4.17 MEDICAL IMAGING 
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The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention {e.g. , where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat NO. 5,413,778. Such methods involve chemical attachment of 
5 a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 

pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



4.18 SCREENING ASSAYS 

1 0 Using the isolated proteins and polynucleotides of the invention, the present invention 

further provides methods of obtaining and identifying agents which bind to a polypeptide 

encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO.l- 

1350, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, said 

method comprises the steps of: 
1 5 (a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
20 the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
25 invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 
30 sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
35 activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
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activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
5 invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

10 For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 

15 readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

20 In addition to the foregoing, one class of agents of the present invention, as broadly 

described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 

25 multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

30 Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

35 Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
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from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 
5 Agents which bind to a protein encoded by one of the ORPs of the present invention can 

be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

10 4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-1 3 50. Because the corresponding gene is only expressed in a limited 
15 number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 

ID NO: 1-1350 can be used as an indicator of the presence of RNA of cell type of such a tissue in 
a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PGR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 

20 additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 
Other means for producing specific hybridization probes for nucleic acids include the 

25 cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 

30 nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
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chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
5 of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

10 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 

1 5 skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagata et al, 1985; Dahlen et al, 1987; Morrissey & Collins, (1989) MoL Cell 
Probes 3 (2) 1 89-207) or by covalent binding of base modified DNA (Keller et al, 1 988; 1 989); all 

20 references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 

25 Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
30 surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-endby aphosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussenet al, (1991) Anal. Biochem. 198(1) 138-42). 
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The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al. ? (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al. 5 (1 983) Nucleic Acids Res. 1 1 (8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
5 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5 f -end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidinused to bind the probes. 

1 0 More specifically, the linkage method includes dissolving DNA in water (7 . 5 ng/ul) and 

denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solutionis 
then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 

Carbodiimide0.2 M l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide(EDC), dissolved in 

15 10 mM 1-Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g. , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 

20 described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 

25 conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 
employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

30 Fodor et ah (1991) Science 25 1(4995) 167-13, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et ah ( 1 99 1 ) Nucleic Acids Res . 
1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 
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To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
5 light-generated synthesis described by Pease et al, (1 994) PNAS USA 91(11) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5 '-protected TV-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
1 0 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
1 5 including mRNA without any amplification steps. For example, Sambrook et al ( 1 989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M13, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 

20 may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1 989), shearing by ultrasound and NaOH treatment. 

25 Low pressure shearing is also appropriate, as described by Schriefer et al (1 990) Nucleic 

Acids Res, 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

3 0 fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
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of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
5 this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald etal (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cvi JI* * digest of pUC 1 9 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
1 0 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
1 5 electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
20 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 

2 5 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 

30 subarrays may represent replica spotting of the same samples. In one example, a selected gene 

segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
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Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
5 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 

1 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 

1 5 variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

20 5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 

25 using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences 
which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g. , 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 

30 sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystcms 
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(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDNA Ends) was performed to further extend the sequence in the 5' direction. 

5.2 EXAMPLE 2 

5 Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1-1350 and are provided in the attached Sequence Listing. The contigs 

1 0 were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
(z. e., Hyseq' s database containing EST sequences, dbEST version 1 14, gb pri 1 1 4, and UniGene 
version 101) that belong to this assemblage. The algorithm terminated when there was no 
additional sequences from the above databases that would extend the assemblage. Inclusion of 

1 5 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Table 3 sets forth the novel predicted polypeptides (including proteins) encoded by the 
novel polynucleotides (SEQ ID NO: 1 89-282) of the present invention, and their corresponding 
nucleotide locations to each of SEQ ID NO : 1 89-282. Table 3 also indicates the method by which 

20 the polypeptide was predicted. Method A refers to a polypeptide obtained by using a software 

program called FASTY (available from http://fasta.bioch.virginia.edu) which selects a polypeptide 
based on a comparison of the translated novel polynucleotide to known polynucleotides (W.R. 
Pearson, Methods in Enzymology, 1 83:63-98 (1 990), herein incorporated by reference). Method B 
refers to a polypeptide obtained by using a software program called GenScan for human/vertebrate 

25 sequences (available from Stanford University, Office of Technology Licensing) that predicts the 
polypeptide based on a probabilistic model of gene structure/compositionalproperties (C. Burge 
and S. Karlin, J. Mol. Biol., 268:78-94 (1997), incorporated herein by reference). Method C refers 
to a polypeptide obtained by using a Hyseq proprietary software program that translates the novel 
polynucleotide and its complementary strand into six possible amino acid sequences (forward and 

30 reverse frames) and chooses the polypeptide with the longest open reading frame. 

The nearest neighbor results for SEQ ID NO: 1-1350 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq database October 
12, 2000, update 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the 
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closest homologue for SEQ ID NO:1-1350. The nearest neighbor results for SEQ ID NO: 1- 
1350 are shown in Table 2 below. 

Tables 1, 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-1350. 
Table 2 shows the nearest neighbor result for the assembled contig. The nearest neighbor result 
5 shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlation between the amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 
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TABLE 1 



Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQ ID NOS: 


adult brain 


GIBCO 


AB3001 


1 1 1 151 188 215 662-665 877 910 927 
976 1233 1319 


adult brain 


GIBCO 


ABD003 


41 49 74 101 111 120 132 141-142 151 
217 225 238 271 317 404 446 469 503 
513-514 535 550 564 573 666-669 798 
898 910 927 976 1067 1083 1085 1178 
1254 


adult brain 


Clontech 


ABR001 


39 216 238 327 356 535 927 1056 1121 
1178-1180 1199 1251 


adult brain 


Clontech 


ABR006 


74 611 949 1034 1136 


adult brain 


Clontech 


ABR008 


14 32 41 61 81 86 89 120 132 138 145 
147 188 197 208 225 227-239 250 300- 
303 312 316 328-331 340 357-362 374 
380 384-391 408 414 446 448 464-467 
483 488 495-496 505 512 521 535 550 
566 571 577 585 590 594 598 634 641 
658 666 683 725 742 764 767 786 801 
805 810 823 826 829 831 836 841 887- 
923 927 934 943 950-951 963 976 995 
1000-1001 1006 1026 1034 1048 1057- 
1067 1086 1088 1090 1118 1120 1122- 
1128 1142 1162 1181-1192 1199 1204 
1218-1219 1225 1232 1253 1267 1271- 
1306 1342 1347 1349-1350 


adult brain 


Clontech 


ABR011 


49 238 1219 


adult brain 


BioChain 


ABR012 


74 238 


adult brain 


Invitrogen 


ABR013 


868 1268 


adult brain 


Invitrogen 


ABT004 


49 117 138 191 217 252 291 305 535 
566 596 663 670 746 798 816-819 876 
892 898 922 943 963 1034-1036 1 121 


cultured 


Strategene 


ADP001 


41 74 101 138 21 1 238 304 537 582 


preadipocytes 






740 798 883 943 976 1067 


adrenal gland 


Clontech 


ADR002 


49 74 101 111 120 127 151 215 238 
240-247 316 330 363-364 404 414 534- 
535 833 924-940 950 963 976 1001 
1003 1067-1070 1118 1156 1193-1200 

1325 


adult heart 


GIBCO 


AHR001 


38 49 71-72 74-77 79 92 99 101 111 
118 129 132 138 151 158-163 182 195- 
203 215 217 238 264 269 353 384 398 
408 434-439 446 504 512-513 519 537 
562-573 577 611-614 616-619 658 661 
671-672 722 734 757-773 815 828-835 
874 891 898 919 926-927 976 988 
1021 1037 1041 1062 1067 1071 1080 
1083 1093 1122 1131 1185 1201 1254 
1308 1331 1335 


adult kidney 


GIBCO 


AKD001 


41 49 51 71-74 78-85 94 100-101 103- 
107 111 119-120 138 151 157215217- 
2 1 8 23 8 250 264 294 304 3 84 404 440 
446 454 477 504-505 509 514 518-519 
535 537 564 574-583 620-627 639 653 
673-675 705 753 789 831 844 851 859 
877 909 918 927 956 963 976 1067 
1074 1083 1095 1178 1302 1331 1335 


adult kidney 


Invitrogen 


AKT002 


11-12 41 49 111-112215-217294 316 
446 487 564 575 844 868 910 927 976 
1116 


adult lung 


GIBCO 


ALG001 


8 101 111 151 187 402 446 490 514 
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518 537 545 549 580 582 592 594 634 
640 651-652 676-678 725 851 873 918 
952 976 1042 1067 1076 1083 1152 


lymph node 


Clontech 


ALN001 


0 111 1 T 1 i r 1 lOA 100 10©01CC^O 

8 111 121 151 180-182 188 215 537 
545 549 651 679-682 789 804-810 868 
873 927 952 976 1042 1059 1335 


young liver 


GIBCO 


ALV001 


8 64 79 111 186 215-216 238 446 514 

813 833 840 858 927 976 1038-1039 
1051 1085 1224 1245 1256 


adult liver 


Invitrogen 


ALV002 


40 71 292-293 305 384 468-469 496 
505 657 675 714 753 832 844 941-942 
976 1040 1076 1256 1293 


adult liver 


Clontech 


ALVO03 


976 


adult ovary 


Invitrogen 


AOV001 


8 32 36 38 41 49 51 71 74 79-80 101 
104 111 120 122-125 138 140 143-149 
151 188-190 207-212 215-217 238 264 
3 16 384 409 440 445-446 496 504 5 12 
514 518-519 535 537 549-550 564 566 
571 580 582 600 618 638 657 667 681 
685-697 699 705 722 735-744 761 771 
815 833 842-865 868 875-876 918 926- 
927 950 952 963 976 1023 1042 1048 
1051 1059 1072 1076 1083 1117 1120 
1124 1131 1144 1174 1224 1268 1331 
1335 


adult placenta 


Clontech 


APL001 


102 217 238 537 641 700 


placenta 


Invitrogen 


APL002 


663 851 1048 


adult spleen 


GIBCO 


ASPOOl 


8 45 74 111 132 140 I5l 185 217 238 
294 414 446 477 504 5 14 534 545 549 

r no ooo ooo oon f\«o 1 t~\ a i 1 r\ a o 

592 722 873 883 952 976 1041-1042 
1083 1093-1094 1152 1224 


testis 


GIBCO 


ATSOOl 


72 107 111 113 126 140 151 183 215 
238 446 497 537 642 701-706 811 877 
927 962 976 1083 1117 1131 


adult bladder 


Invitrogen 


BLDOOl 


41 151 191 402-405 409 414 496 545 
592 607 706 873 952 1178 1329-1335 


bone marrow 


Clontech 


BMDOOl 


8 58-62 65-68 74 79 108 111 116 137 
147 151 164-174 213-215 238 305-307 
374 404 446 460 466 516 519 534 538- 
541 544-546 549-554 566 584 586 592 
596 607 610 628-629 643-645 652 707- 
708 774-789 844 866-871 873 919 927 
952 963 976 998 1034 1042 1064 1083 

i f\oc i ion i i t o 11 co iooc ioork 10/ro 

1085 H20 H32 1152 1225 1229 1268 

1 O AT lO 1 A 

1307 1^10 


bone marrow 


Clontech 


BMD002 


6 8 37-38 52 74 77 105 111 129 132 
210 317 510-511 545 549 581 598 628 
638 724 766 789 844 860 S68 873 919 
927 952 963 968 976 1042 1111 1141 
1160-1161 1229 1266 1346 


bone marrow 


Clontech 


BMD004 


111 238 282 549 1083 


adult colon 


Invitrogen 


CLNOOl 


52 260 264 299 494 536 545 564 592 
844 873 877 952 976 1042 1152 1268 
1336-133 / 


adult cervix 


BioChain 


CVXOOl 


49 51 129 132 151 205 207 238 332- 
335 365-367 392-401 440 466 470-471 
518 537 597 629 832 877 927 976 1006 
1085 1117 1129-1134 1192 1202-1205 
1219 1309-1328 


diaphragm 


BioChain 


DIA002 


74 976 1083 
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endothelial cells 


Strategene 


EDT001 


32 40-41 49 74 79 101 1 1 1 120 132 
138 151204-206 215-217 238 269 316 
414 433 505 510 513 550 555 580 582 
596 675 722 745 798 814 836-841 851 
918 976 1041 1043 1073 1083 1131 
133 1 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM001 


525-532 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM003 


47 525 


Genomic clones 
from the short arm 


Lrenomic djna 
from Genetic 
rv.es earcn 


brM004 


^25 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPMOOf 


531 


esophagus 


BioChain 


ESO002 


74 138 238 


fetal brain 


Clontech 


FBR001 


441-442 927 


fetal brain 


Clontech 


FBR004 


215 893 927 1001 


fetal brain 


Clontech 


FBR006 


48 61 101 120 132 138 140 147 208 
225 271 317 319 336 359 368 405-414 
519 550 571 594 686 715 722 764 824 
829 836 859 909 927 943 947 963 1057 
1067-1068 H04 H35-H40 H62 1206- 
1207 1235 1268 1288 I307-1308 13 19 
1338-1350 


fetal brain 


Clontech 


rBKs03 


111 446 


fetal brain 


Invitrogen 


PD I UU2 


415J 120 151 392-194 264 504 512 

C-jr /TOO n/Zi] 7QO ©Ofl CO'7 QAA OT/C QAQ 

y03 y/O 1UZO lU4o iUoJ 1144 13UZ 


fetal heart 


Invitrogen 


FHR001 


446 566 761 


iciai Jsjuney 


Clontech 


r JsJJUUl 


31 /4 ill 1Z / 14U Id 1 1 o4 Zb>4 !>3 / 

550 630-631 1319 


fetal kidney 


Clontech 


FKD002 


111 976 1083 


fetal kidney 


Invitrogen 


FKD007 


238 974 


fetal lung 


Clontech 


FLG001 


463 566 976 1074 1083 1093 


fetal lung 


Invitrogen 


FLG003 


41 238 330 407 415-416 537 573 844 
859 1048 1083 1116 1192 


fetal liver-spleen 


Columbia 
University 


FLS001 


8 14 34-35 37 41 43 49 51 54-56 63-64 
69-71 74 77 79 87-90 101 107 110-111 
114 120 128-131 138 140 147 150-155 
197 210 215 217 225 238 3 12 367 384 
414 440 446 460 468 483 496 504-507 
511-515 518-519 523 533-535 537 541 
544-545 547-550 555-560 564 566 571 
577 582 585-586 598 636 646-647 649 
652 664 698 709-710 714 722-723 731 
735-736 746-753 761 784 798 823 829 
832 844 851 858-859 868 873 876 898 
927 943 949 952 963 976 984 1002 
1021 1023 1040 1042 1044 1050 1083 
1093 1116 1120 1129 1131 1144 1174 
1217 1251 1254 1256 1302 1308 1311 
1319 


fetal liver-spleen 


Columbia 
University 


FLS002 


8 36-37 41-46 49 54 64 71 74 79 101 
111 120 129 147 207 210 215-216 238 
250 330 353 359 366 383-384 414 478 
505 508-509 511 515-524 534-535 537 
544.545 564 5 66 571 577 591 598 638 
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663 671 698 714 722 725 727 751 798 
851 859 873 876 909 927 949 952 983- 
984 1002 1023 1042-1044 1085 1095 
1131 1144 1178 1199 1233 1240-1270 
1331 1340 


fetal liver-spleen 


Columbia 
University 


FLS003 


64 535 976 1256 


fetal liver 


Invitrogen 


bLVOOl 


8 101 120 1^8 217 446 468 535 566 

CO A TOI nOA n AC\ OA A A1 O Ayl-"} ATZT 1 AC 1 

5 SO /ZZ 730 749 844 918 943 976 1051 
1256 1331 


fetal liver 


Clontech 


FLV004 


537 926 1256 


fetal muscle 


Invitrogen 


FMS001 


51 111 264 312 369-370 404 417-421 
425 535 537 577 598 614 836 857 1 141 
1208 1268 


fetal muscle 


Invitrogen 


FMS002 


537 


letal skin 


Invitrogen 


T-iOT/ AA1 

FSKOOl 


13-26 32 41 51 89 107 111 147 151 
225 264 316 405 422-429 488-494 496 
519 534-535 537 566 675 732 859 876- 
877 898 947 949-950 963 976 1001 
1062 1076 1083 1117 1144 1165 1268 
1281 


retal skin 


Invitrogen 


FSK002 


537 812 


fetal spleen 


BioChain 


FSPOOl 


87 549 


umbilical cord 


BioChain 


FUCOOl 


27-33 41 49 151 215 238 248-249 301 
3 1 6 446 495-503 519 521 534-535 53 7 
582 634 691 877 883 927 944-950 963 
976 1001 1075 1142-1143 1171 1218 
1243 1308 


fetal brain 


GIBCO 


HFBOOl 


41 49 57 79 87 103 1 1 1 120 132-135 
138 145 151 188 197 207 215 238 264 
271 294 316 367 414 440 446 466 504 
513-514 535 542-543 550 564 571 596 
635 648-654 675 711-715 722-723 798 
832 872 876 883 927 976 1095 1 144 
1168 1171 1178 1211 1335 


macrophage 


Invitrogen 


HMPOOl 


238 


infant brain 


Columbia 
University 


IB2002 


49-50 77 81 89 105 111 136-138 140 
151 161 175-179 185 216-217 264 295 
299 308-310 371-373 462 476 504 51 1- 
513 533 537 564 566 571 655-657 662 
683 716-720 723 752 790-803 829 832 
858-859 876 898 909 949 976 1045- 
1047 1076-1087 1090 1093 1116 1122 
1144 1209-1213 1225 1233 1256 1319 
1341 


inrant brain 


Columbia 
University 


IB2003 


41 50 77 104 132 215 238 508 512-513 

cm ^£L£L ti /i nc\A mo c\A\n c\n/z 1 c\em 

319 3oo ODD /14 794 918 943 976 1067 
1092-1093 1233 


infant brain 


Columbia 
University 


IBM002 


311 472-473 753 1214 


infant brain 


Columbia 
University 


IBSOOl 


51 111 376 474 790 876 949 1144 1204 
1221 


lung 9 fibroblast 


Strategene 


LFBOOl 


151 316 462 514 534 582 675 939 1131 


lung tumor 


Invitrogen 


LGT002 


1-7 41 74 79 94 115 120 138-139 156 
215 217 269 280 296 337 374-375 384 
404 446 454 475-480 498 514 518-519 
522 537 545 564 577 597 653 658 705 
721-724 754-756 779 859 868 872-874 
876-877 919 927 949 951-952 959 976 
1002 1042 1048-1053 1076 1083 1088- 
1089 1131 1144-1147 1216-1218 1229 
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1293 1311 


lymphocytes 


ATCC 


LPC001 


41 74 111 132 151 253 316 446 550 
634 844 927 976 1085 1268 


leukocyte 


GIBCO 


LUC001 


8 1 1 41 74 86 91-98 101 109 1 1 1 120 
147 151 212 215 218 238 252 288 312- 
3 14 3 1 6 338 359 408 427 443-447 505 
510 512 514 518 534 545 549-550 561 
564 566 571 577 580 582 587-609 615 
632-638 658-659 698 714 725-728 832 
836 84 1 859 866 873-874 882-883 9 18- 
9 19 927 943 952 963 976 1042 1076 
1083 1090 1148 1152 1168 1195 1219- 

1 OIA t OO A 

1220 1224 


leukocyte 


Clontech 


LUC003 


74 100 215 232 238 339-341 446 545 
657 660 729 873 883 927 952 963 1008 
1042 1116 1120 1149-1150 1215 1222 


Melanoma from cell 
line ATCC #CRL 
1424 


Clontech 


MEL004 


210 215 238 342 534 545 592 722 873 
919 929 939 952 976 1071 1118 1218 
1235 1245 


mammary gland 


Invitrogen 


MMG001 


8-10 40-41 49 73 80 114 138-140 147 
217 250-256 264 297-299 305 377-378 
398 446 481-486 505 512 537 545 549 
571 592 725 730-733 816 829 836 844 
868 873 876-877 898 926 943 951-960 
963 976 995 1034 1042 1048 1054- 

1 1 AT/C 1 AOO 1 AA1 1 f\C\1 1 1 1 C 11 n 

LVDJ LO/o luoJ Luyi 11/93 1 1 10- 1 1 1 / 
1 1Z4 1 1 Z)Z 13UZ 


; — — 

induced neuron cells 


— 

Strategene 


IN XDVvi 


1Q 1A1 111 HQ O'JQ 1 oo ^ 10^1 
jy 1U1 111 Ijozjo 3ol IZZD lZjl 

1319 


retinoid acid induced 
neuronal cells 


Strategene 


JN 1 KUU 1 


/4 zz:) y / o 


neuronal cells 


Strategene 


VTTT T A A 1 
JN 1 U UK) 1 


inn OO^ O'JS 'JA/I QIO "2/C1 £^7 0'7#C 

IZy /zj Zoo 3U4 j 1 J Jo 1 to / y /o 


pituitary gland 


Clontech 


PIT004 


976 


placenta 


Clontech 


PLA003 


38 976 


prostate 


Clontech 


PRT001 


1 1 1 188 238 257-258 564 724 961-966 
1067 1095 


rectum 

— — 


Invitrogen 


REC001 


238 430-431 841 859 868 963 1001 
1 1 16 


salivary gland 


Clontech 


OAT f\f\ 1 

SAL001 


8 151 402 432-433 446 496 868 952 
976 1083 1120 1151 1184 


small intestine 


Clontech 


SINOOl 


8 101 147 215 259-266 446 462 505 
545 592 660 789 836 866 873 927 952 
963 967-978 1042 1120 1152 1223- 
1ZZ4 


skeletal muscle 


Clontech 


SKM001 


238 302 927 943 992 1031 


spinal cord 


uiontecn 


!SJrL.UUl 


"7/1 111 K1 OK Ol/C TOO O/C/l O/C^f 

/4 111 liz ID 1 zlD-zlo z3tf zo4 zo /•- 
270 343-344 353 379 516 537 566 740 

ooo Gil Q)7& OTA QQA 1 AGO 1 1 1 1 CO 

ozo yz / y/oy /y-yy4 iuyz i ioj-i oy 
1225 1250 


adult spleen 


Clontech 


SPLcOl 


698 859 1042 


stomach 


Clontech 


1S1UUU1 


nin 110 1*71 T70 cqi con anc A1Q nco 
Z1U 23(5 Z/l-Z/Z D3 / joU /lO yio y:)Z 

995 1171 


thalamus 


Clontech 


THA002 


61 219-220 273-276 312 315 330 596 
963 996-1007 1059 1093 1160-1162 


thymus 


Clonetecti 


I JnJVlOUi 


© Izu 1M zUi> zzl 316-31 / 333 63y 
750 867 874 878-881 927 963 1023 
1083 1094-1096 1124 


thymus 


Clontech 


THMc02 


8 61 114 129 132 210 225 231 306 
317-3 19 336 340 359 380 398 446 448- 
463 512 519 545 554 587 598 698 724- 
725 789 812 836 868 873 927 947 952 
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976 1007 1042 1083 1085 1097-1116 
1122 1147 1177 1226-1229 1234 1311 
1313 


thyroid gland 


ciontecn 


THK001 


1/1 /II /in tc r»/i 111 1/1/1 1 C 1 1 0 1 TOO 

14 41 49 7o 94 111 144 151 183 188 
210 217 222 253 264 271 277-286 294 
320-326 345-352 361 381-382 446 467 
483 514 534 549-550 564 578 602 649 
844 882-883 927 950 956 976 1008- 
1028 1076 1083 11 17-1 120 1 142 1163- 
1175 1230-1238 1308 


trachea 


Clontech 


TRC001 


223-225 238 287 353-354 514 
545 592 611 873 883-884 927 
952 1029-1031 1042 1151-1152 
1170 1176-1177 1239 


uterus 


Clontech 


UTR001 


151 226 288-290 355 537 877 
885-886 976 1001 1032-1033 
1232 



TABLE 2 



SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1 


B02829 


Homo sapiens 


Human G protein coupled receptor hRUP5 
protein SEQ ID NO: 10. 


460 


100 


2 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


111 


51 


3 


R26173 


Homo sapiens 


Part of Major Yo paraneoplastic antigen 
(CDR62) encoded by clone pY2. 


293 


76 


4 


L29536 


Homo sapiens 


calcium channel L-type alpha 1 subunit 


191 


65 


5 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


251 


50 


6 


Ml 1507 


Homo sapiens 


transferrin receptor 


120 


95 


7 


AF099100 


Homo sapiens 


WD-repeat protein 6 


1941 


93 


8 


Y92338 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-45. 


245 


82 


9 


G01343 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5424. 


226 


91 


10 


AJ133798 


Homo sapiens 


copine VII protein 


1127 


68 


11 


G02449 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6530. 


584 


99 


12 


X98330 


Homo sapiens 


ryanodine receptor 2 


282 


78 


13 


AL024498 


Homo sapiens 


dJ417M14.2 (novel serine/threonine-protein 
kinase (ortholog of mouse and rat MAK (male 
germ cell-associated kinase)) 


293 


100 


14 


AF045577 


Pan 

troglodytes 


olfactory receptor OR93Ch 


191 


36 


15 


G03131 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7212. 


93 


39 


16 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


569 


89 


17 


B08918 


Homo sapiens 


Human secreted protein sequence encoded by 
gene28SEQIDNO:75. 


99 


44 


18 


Y36203 


Homo sapiens 


Human secreted protein #75. 


165 


75 


19 


U15647 


Mus 

musculus 


reverse transcriptase 


106 


40 


20 


G02701 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6782. 


544 


100 


21 


Y35923 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 172. 


1691 


100 


22 


G04030 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8111. 


380 


96 


23 


G02455 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6536. 


123 


50 


24 


AF036329 


Homo sapiens 


gonadotropin-releasing hormone precursor, 
second form 


284 


90 


25 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


96 


32 


26 


S80119 


Rattus sp. 


reverse transcriptase homolog 


100 


34 


27 


U83303 


Homo sapiens 


line-1 reverse transcriptase 


101 


35 


28 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


135 


45 
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SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




29 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


83 


42 


30 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


116 


72 


31 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


96 


67 


32 


G03224 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7305. 


58 


32 


33 


Y66688 


Homo sapiens 


Membrane-bound protein PRO 11 52. 


2457 


98 


34 


Y87071 


Homo sapiens 


Human secreted protein sequence SEQ ID 


348 


95 








NO: 110. 






35 


U15131 


Homo sapiens 


pl26 


182 


48 


36 


Y73464 


Homo sapiens 


Human secreted protein clone yl4 1 protein 


982 


90 








sequence SEQ ID NO: 150. 






37 


AL133215 


Homo sapiens 


bA108L7.6 (semaphorin 4G (sema domain, 


687 


99 








immunoglobulin domain (Ig), transmembrane 












domain (TM) and short cytoplasmic domain)) 






38 


AC067969 


amino acids 


Homo sapiens ryanodine receptor 1 (skeletal) 


386 


66 






3338-4088 








39 


AL031588 


Homo sapiens 


dJl 163J1.1 (mostly supported by GENSCAN, 


493 


76 








F GENES and GENE WISE) 






40 


G03628 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7709. 


110 


51 


41 


AF 132969 


Homo sapiens 


CGI-35 protein 


228 


68 


42 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


220 


88 


43 


X61048 


Hydra sp. 


mini-collagen 


105 


35 


44 


M76546 


Helianthus 


hydroxyproline-rich protein 


110 


31 






annuus 








45 


US2288 


Caenorhabditi 


Rac-like GTPase 


139 


70 






s elegans 








46 


G03477 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7558. 


118 


58 


47 


AF090942 


Homo sapiens 


PRO0657 


113 


63 


48 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


90 


59 


49 


AJ005560 


Mus 


SPR2B protein 


72 


56 






musculus 








50 


G02450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6531. 


385 


98 


51 


Y91649 


Homo sapiens 


Human secreted protein sequence encoded by 


973 


94 








gene 60 SEQ ID NO :322. 






52 


U93563 


Homo sapiens 


putative pi 50 


105 


38 


53 


Y55927 


Homo sapiens 


Human STLK2 protein. 


699 


85 


54 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


145 


56 


55 


AB008175 


Mus 


hepatic nuclear factor 1-beta short form 


356 


74 






musculus 








56 


M68941 


Homo sapiens 


protein-tyrosine phophatase 


165 


41 


57 


AL031600 


Homo sapiens 


c390E6.1 (chloride channel 7) 


338 


76 


58 


AF011417 


Mus 


putative pheromone receptor 


143 


55 






musculus 








59 


AF 167320 


Mus 


zinc finger protein ZFP1 13 


558 


68 






musculus 








60 


U73036 


Homo sapiens 


interferon regultory factor 7 


263 


96 


61 


X07984 


Mus 


protein-tyrosine kinase 


297 


69 






musculus 








62 


Y29861 


Homo sapiens 


Human secreted protein clone cb98_4. 


791 


98 


63 


U35376 


Homo sapiens 


repressor transcriptional factor 


485 


65 


64 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 


785 


74 








APOLLON 






65 


G03883 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7964. 


88 


95 


66 


AF 177390 


Manduca 


antennal specific membrane protein AMP 


274 


54 






sexta 








67 


AB040800 


Homo sapiens 


SREB2 


614 


100 


68 


AF030027 


Equine 


24 


213 


26 






herpesvirus 4 








69 


G02965 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7046. 


261 


95 


70 


W75770 


Homo sapiens 


Human oxidoreductase YTF03. 


1144 


98 


71 


AB011135 


Homo sapiens 


KIAA0563 protein 


239 


76 


72 


AB014885 


Halocynthia 


HrPOPK-1 


813 


78 






roretzi 








73 


AF045454 


Cavia • 


phospholipase B 


955 


73 






porcellus 








74 


J02870 


Mus 


laminin receptor 


308 


61 
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musculus 








75 


Y00826 


Rattus 
norvegicus 


gp210 (AA 1-1886) 


413 


84 


76 


AF 11 7754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP240 


351 


54 


77 


Y38422 


Homo sapiens 


Human secreted protein. 


468 


76 


78 


Y14596 


Homo sapiens 


Human T-type voltage-gated Ca channel alpha- 
l-I(hCavT3). 


1357 


99 


79 


Y14591 


Human 
papillomaviru 
s type 68 


APM-1 protein 


767 


100 


80 


AL 137802 


Homo sapiens 


dJ798A10.2 (KIAA0445 protein) 


71 


34 


81 


AP000383 


Arabidopsis 
thaliana 


protein arginine N-methyltransferase-like protein 


359 


65 


82 


L46815 


Mus 

musculus 


DNA binding protein Rc 


895 


75 


83 


G01600 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5681. 


315 


96 


84 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


538 


71 


85 


AB029002 


Homo sapiens 


KIAA1079 protein 


134 


42 


86 


Y28678 


Homo sapiens 


Human cw272_7 secreted protein. 


325 


62 


87 


Y99368 


Homo sapiens 


Human PRO 13 26 (UNQ686) amino acid 
sequence SEQ ID NO: 100. 


156 


48 


88 


AJ225124 


Mus 

musculus 


hyperpolarization-activated cation channel, 
HAC3 


487 


95 


89 


AF 177203 


Homo sapiens 


cerebral cell adhesion molecule 


290 


56 


90 


Y28280 


Homo sapiens 


Human G-protein coupled receptor GR1R-2. 


326 


79 


91 


L39891 


Homo sapiens 


polycystic kidney disease-associated protein 


1751 


95 


92 


AF064876 


Homo sapiens 


ion channel BCNG-1 


953 


99 


93 


AF 170723 


Homo sapiens 


protein kinase STK10 


401 


53 


94 


X13292 


Trypanosoma 
brucei 


GPI-phospholipase C (AA 1 - 358) 


151 


37 


95 


Y34127 


Homo sapiens 


Human potassium channel K+Hnovl 1. 


661 


99 


96 


X03638 


Rattus 
norvegicus 


sodium channel protein I (aa 1-2009) 


1775 


92 


97 


AF134213 


Homo sapiens 


ubiquitin-speciflc protease 


1995 


99 


98 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


213 


38 


99 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinase-related Cdc42-binding 
kinase 


675 


48 


100 


AF279265 


Homo sapiens 


putative anion transporter 1 


867 


98 


101 


AC007878 


Homo sapiens 


match to nuclear protein, NP220; note: sequence 
difference at residue 58 


160 


60 


102 


U22829 


Mus 

musculus 


P2Y purinoceptor 


264 


42 


103 


Y45023 


Homo sapiens 


Human sensory transduction G-protein coupled 
receptor-B3. 


516 


99 


104 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


787 


98 


105 


Y87342 


Homo sapiens 


Human signal peptide containing protein HSPP- 
119SEQlDNO:119. 


343 


57 


106 


AF169312 


Homo sapiens 


hepatic angiopoietin-related protein 


212 


67 


107 


AF116657 


Homo sapiens 


PRO1310 


74 


52 


108 


AE000401 


Escherichia 
coli 


sialic acid transporter 


587 


96 


109 


Y38395 


Homo sapiens 


Human secreted protein encoded by gene No. 10. 


693 


100 


110 


Y78801 


Homo sapiens 


Hydrophobic domain containing protein clone 
HP0063 1 amino acid sequence. 


182 


94 


111 


Z25535 


Homo sapiens 


nuclear pore complex protein hnupl53 


464 


85 


112 


Y94939 


Homo sapiens 


Human secreted protein clone ye90_l protein 
sequence SEQ ID NO:84. 


274 


51 


113 


AF016365 


Homo sapiens 


hexokinase 1 isoform td 


301 


71 


114 


AC007956 


Homo sapiens 


unknown 


520 


75 


115 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


251 


92 


116 


AL 157952 


Homo sapiens 


dJ875K15. 1. 1 (ets homologous factor (ets- 
domain transcription factor ESE-3A, isoform 1)) 


484 


91 


117 


W 18084 


Homo sapiens 


Human Aurora-2. 


546 


87 
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118 


L41816 


Homo sapiens 


cam kinase I 


407 


62 


119 


AJ006710 


Rattus 
norvegicus 


phosphatidylinositol 3-kinase 


627 


93 


120 


AF026954 


Bos taurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1646 


94 


121 


S3 93 92 


Homo sapiens 


protein tyrosine phosphatase, PTPase {EC 
3.1.3.48} 


373 


68 


122 


U60805 


Homo sapiens 


oncostatin-M specific receptor beta subunit 


262 


88 


123 


Y44403 


Homo sapiens 


Human truncated tankyrase-1. 


111 


35 


124 


U88167 


Caenorhabditi 
s elegans 


contains similarity to C2 domains 


219 


29 


125 


AF300648 


Homo sapiens 


guanine nucleotide binding protein beta subunit 
4 


693 


90 


126 


AB021861 


Mus 

musculus 


apoptosis signal-regulating kinase 2 


153 


65 


127 


AF305210 


Homo sapiens 


concentrative Na-H-nucleoside cotransporter 
hCNT3 


807 


97 


128 


M90360 


Homo sapiens 


protein kinase 


220 


73 


129 


D32202 


Homo sapiens 


alpha 1C adrenergic receptor isofbrm 2 


574 


86 


130 


AF208043 


Homo sapiens 


IFI16b 


496 


67 


131 


AF201734 


Mus 

musculus 


testis specific serine kinase~3 


800 


87 


132 


AF1128S6 


Bos taurus 


differentiation enhancing factor 1 


159 


74 


133 


AJ278314 


Homo sapiens 


phospholipase C-beta-lb 


554 


85 


134 


W74802 


Homo sapiens 


Human secreted protein encoded by gene 73 
clone HSQEL25. 


1157 


87 


135 


AB020335 


Homo sapiens 


Pancreas-specific gene 


668 


96 


136 


W80408 


Homo sapiens 


A secreted protein encoded by clone dt674 2. 


866 


98 


137 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 
similarity to P49205 (PID:gl345860) 


5041 


99 


138 


Y96736 


Homo sapiens 


PR03434, a novel secreted protein. 


891 


100 


139 


AB024034 


Arabidopsis 
thaliana 


DNA-damage inducible protein DDI! -like 


147 


55 


140 


W97809 


Homo sapiens 


Human GTPase regulator GRAF. 


248 


56 


141 


Y51557 


Homo sapiens 


Human PLA2 protein. 


125 


46 


142 


AF090113 


Rattus 
norvegicus 


AMPA receptor binding protein 


623 


93 


143 


W26642 


Homo sapiens 


Human RECK cancer-inhibiting protein. 


641 


82 


144 


U87306 


Rattus 
norvegicus 


transmembrane receptor UNC5H2 


578 


84 


145 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type i protein 
Ml 60 precursor 


727 


92 


146 


W63683 


Homo sapiens 


Human secreted protein 3. 


140 


40 


147 


M96264 


Homo sapiens- 


galactose- 1 -phosphate uridyl transferase 


513 


81 


148 


D64014 


Escherichia 
coli 


HrsA 


818 


90 


149 


M83316 


Escherichia 
coli 


pppGpp phosphohydrolase 


915 


95 


150 


AL 163279 


Homo sapiens 


homolog to cAMP response element binding and 
beta transducin family proteins 


1261 


99 


151 


AF 179867 


Homo sapiens 


STE20-like kinase 


940 


99 


152 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 3TW). 


392 


61 


153 


AF151859 


Homo sapiens 


CGI-101 protein 


370 


92 


154 


X66957 


Homo sapiens 


hexokinase type 1 


489 


81 


155 


Y16355 


Homo sapiens 


alternatively spliced form 


432 


92 


156 


G00857 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4938. 


349 


78 


157 


AF159455 


Mus 

musculus 


zinc finger protein 


352 


74 


158 


L76191 


Homo sapiens 


interleukin-l receptor-associated kinase 


537 


76 


159 


AP001743 


Homo sapiens 


putative gene, ankirin like, possible dual 
specifity Ser/Thr/Tyr kinase domain 


670 


98 


160 


AJ250425 


Rattus 
norvegicus 


Collybistin I 


556 


74 


161 


G02885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6966. 


370 


100 
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162 


Z22968 


Homo sapiens 


Ml 30 antigen 


610 


100 


163 


AF181121 


Homo sapiens 


ATP-dependent Ca2+ pump PMR1 


336 


92 


164 


AF055636 


Homo sapiens 


leucine-rich glioma-inactivated protein precursor 


455 


94 


165 


AF 160798 


Rattus 
norvegicus 


calcium transporter CaTl 


700 


96 


166 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 38. 


327 


45 


167 


Y48607 


Homo sapiens 


Human breast tumour-associated protein 68. 


1072 


99 


168 


AB020741 


Mus 

musculus 


NIK-related kinase 


197 


43 


169 


AF252293 


Homo sapiens 


PAR3 


596 


44 


170 


U59429 


Cricetinae 
gen. sp. 


diacylglycerol kinase eta 


481 


82 


171 


AF035268 


Homo sapiens 


phosphatidylserine-specific phospholipase Al 


386 


42 


172 


AF 127085 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3B 


507 


82 


173 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


653 


99 


174 


G02979 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7060. 


538 


97 


175 


U36488 


Mus 

musculus 


embryonic stem cell phosphatase 


168 


55 


176 


W95629 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gml96_4. 


1022 


100 


177 


AF289023 


Homo sapiens 


formiminotransferase cyclodeaminase form D 


255 


93 


178 


X04936 


Homo sapiens 


T-cell receptor alpha-chain (413 is 2nd base in 
codon) 


710 


99 


179 


AF 127481 


Homo sapiens 


non-ocogenic Rho GTPase-specific GTP 
exchange factor 


175 


80 


180 


G00978 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5059. 


517 


94 


181 


Y66645 


Homo sapiens . 


Membrane-bound protein PRO 13 10. 


671 


96 


182 


AF 110640 


Homo sapiens 


orphan seven-transmembrane receptor 


862 


100 


183 


AB020854 


Bos taurus 


orphan transporter short splicing variant 


766 


84 


184 


AF 169691 


Homo sapiens 


cadherin-like protein VR8 


375 


38 


185 


AF 126372 


Homo sapiens 


thyrotropin-releasing hormone degrading 
ectoenzyme 


985 


99 


186 


L20966 


Homo sapiens 


phosphodiesterase 


541 


76 


187 


G02920 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7001. 


254 


93 


188 


Y94918 


Homo sapiens 


Human secreted protein clone dd504_l 8 protein 
sequence SEQ ID NO:42. 


301 


98 


189 


Y66713 


Homo sapiens 


Membrane-bound protein PRO 13 09. 


694 


100 


190 


G03244 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7325. 


331 


73 


191 


U36771 


Rattus 
norvegicus 


sn-glycerol 3-phosphate acyltransferase 


707 


92 


192 


R05935 


Homo sapiens 


Secreted GPIIb subunit of multiple subunit 
polypeptide (MSP)GPIIb-IIIa. 


157 


72 


193 


M92084 


TheiLeria 
parva 


casein kinase II alpha subunit 


364 


50 


194 


Y66645 


Homo sapiens 


Membrane-bound protein PRO 13 10. 


448 


90 


195 


W95631 


Homo sapiens 


Homo sapiens secreted protein gene clone 
hj968_2. 


382 


49 


196 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


680 


99 


197 


AC021640 


Arabidopsis 
thaliana 


putative phosphatidate phosphohydrolase 


300 


41 


198 


AF073967 


Mus 

musculus 
domesticus 


olfactory receptor 


316 


43 


199 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


617 


98 


200 


AF 117948 


Homo sapiens 


pancreas-enriched phospholipase C 


625 


89 


201 


AF128625 


Homo sapiens 


CDC42-binding protein kinase beta 


636 


94 


202 


AF 11 7946 


Homo sapiens 


Link guanine nucleotide exchange factor II 


1303 


100 


203 


Y53021 


Homo sapiens 


Human secreted protein clone qc646_l protein 
sequence SEQ ID NO:48. 


701 


99 


204 


AF227968 


Homo sapiens 


SH2-B beta signaling protein 


182 


79 


205 


S81752 


Homo sapiens 


DPH2L=candidate tumor suppressor gene 


375 


100 
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{ovarian cancer critical region of deletion} 






206 


U18315 


Sus scrofa 


parathyroid receptor 


122 


60 


207 


AF255342 


Homo sapiens 


putative pheromone receptor V1RL1 long form 


170 


96 


208 


S52051 


Rattus sn 


neurotransmitter transnorter 


715 


94 


209 


W63683 


Homo sapiens 


Human secreted protein 3. 


840 


99 


210 


D79992 


Homo saoiens 


similar to Drosophila photoreceptor cell-specific 
protein, calphotin. 


541 


82 


211 


API 17948 


Homo sapiens 


pancreas-enriched phospholipase C 


1348 


99 


212 


U81035 


Rattus 
norveeicu<? 


ankyrin binding cell adhesion molecule 
n eurofi ascin 


471 


69 


213 


AF 154846 


Homo sapiens 


zinc finger protein 


798 


56 


214 


AF 102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


933 


93 


215 


AL 163303 


Homo sapiens 


putative gene containing transmembrane domain 


523 


89 


216 


U26595 


Rattus 
norvegicus 


nrostficrlandin F^a rposntor rRpulatnrv nrotein 

precursor 


563 


78 


217 


G04095 


T-Tnrnn ^nnievrK 


Human secreted nrotein SKO ID NO* 8176 


644 


98 


218 


X75756 


Homo sapiens 


protein kinase C mu 


314 


81 




Y66723 


XT-UIliU o tip 1 Clio 


\;fp>iT"»l"vt*ci'nf l ~Krtii'nH t^twtpin 1 Of) 

IVldliUl dll^ ULrtlllN-1 U1ULCU1 1 IVV^y 1 J V7\J- 


770 


98 


220 


D88577 


musculus 




567 


40 


221 






OTRPC4 


853 


100 


222 


AF021935 


Rattus 
norvcgicua 


mytonic dystrophy kinase-related Cdc42-binding 

Kinase 


636 


96 


223 


AT 1 "3^597 


JJ.UU1U i>d.piCIlb 


u.rtz u j_> i j . i yJ*- A-iiiciic jvrs-r\.^ aii^iiui jjiulgiii 

ii) 


693 


100 


ZZH- 




Homo sapiens 




690 


99 


225 


AF030430 


Mus 

mi icrr*nlnc 
UlUoL-lUUb 


semaphorin Via 


703 


68 


AZ.\J 


/ \ J jUUUZ 1 o 


rjSCi ici j en id 
coli 


pULaLlVC Ulliyill l>Aj aCCLUllC JvlllaoC l v J_/"o Z./ . l.ZJ 


907 


jy 


227 


AF302150 


T-Tnmo cjanien*; 

AXvlllV/ l>CIU1v11l) 


phosphoinositol 3-phosphate-binding protein-2 


2080 


100 


228 


AB024573 


Mus 

mnsnilns 

UlUolstllUo 


GTP-binding like protein 2 


265 


88 


229 


AF 122924 


Awl x\J y) Llo 

laevis 


"Writ inhirufnrv factfir-l 


316 


40 


230 


GO3205 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7286. 


229 


100 


231 


X98260 


Homo sapiens 


M-phase phosphoprotein 1 1 


265 


92 


232 


R92754 


Homo sapiens 


Human growth differentiation factor- 12. 


682 


95 


233 


R75213 


Homo sapiens 


Glycosyl-phosphatidylinositol-specific 
phospholipase-D. 


290 


100 




Wf»943 1 




T-Tiimj»n s^fr/^t^rJ nr/itpJn r > \a/1'?'^'^ ^ 

XiUillClll dCCLCICU [JUJIUxLL i/WlAJJ J # 


235 


97 


235 


Y08686 


Homo sapiens 


serine palmitoyltransferase, subunit II 


859 


81 




AF1 1 827^ 
t\r 1 1 oz id 


TJrvmrv oonipnc 
X1.L/1I1U bdpidla 


ntt*r , »r\Hi'n-rp1 Qtf^H -nmtfi n A1?P 
ail tjpiiiii-i cidtcu piULCiii i VrSJ. 


1 1 7 


37 


237 


X81466 


Mus 


Embryo Brain Kinase 


460 


62 


238 


U64857 


Caenorhabditi 


similar to the BPTI/Kunitz family of inhibitors; 

mnpf Qimilnr \c\ risen* 1 tViftni* nntrnx/nv inhifiitnr 

precursor (TFPI) 


284 


33 


239 


AJ250840 


Mus 

mnsnnliis 


serine/threonine protein kinase 


739 


63 


240 


AJ223472 


Mus 

■miiQPiiliiQ 


transcription elongation factor TFIIS.h 


222 


38 


243 


Y94906 


T-Tr>mo QanifiTT? 

X.iXjiii\J DapjMio 


t-Tiimnn sftorf^tftd nrntftin clnnp rb^40 3 nrotein 

sequence SEQ ID NO: 18. 


353 


52 


242 


AF169301 


Homo sapiens 


Na+/sulfate cotransporter SUT-1 


591 


99 


243 


L22022 


Rattus 
norvegicus 


nrnliJiTi tran snorter v7-1 

KJiyJllClll Ll Ull JUV1 Lwl V / J 


667 


93 


244 


AF016191 


Rattus 
norvegicus 


potassium channel 


1043 


98 


245 


AF097366 


Homo sapiens 


cone sodium-calcium potassium exchanger 


645 


98 


246 


Y29868 


Homo sapiens 


Human secreted protein clone pp325_9. 


497 


98 


247 


AF 180475 


Homo sapiens 


Not4-Np 


188 


83 


248 


Y 17227 


Homo sapiens 


Human secreted protein (clone yal-1). 


690 


99 


249 


AF250910 


Manduca 


death-associated small cytoplasmic leucine-rich 


182 | 


31 
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sexta 


protein SCLP 






250 


AF 192756 


Kaposi's 
sarcoma- 
associated 
herpesvirus 


Orf73 


134 


34 


251 


AB022694 


Homo sapiens 


MOK protein kinase 


209 


83 


252 


W55045 


Homo sapiens 


Neural adhesion molecule (ethb0018Q product). 


469 


100 


253 


L46815 


Mus 

musculus 


DNA binding protein Rc 


251 


67 


254 


W68505 


Homo sapiens 


Human acid sensing ionic channel. 


173 


82 


255 


AF070066 


Mus 

musculus 


Citron-K kinase 


1201 


98 


256 


G02491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6572. 


460 


100 


257 


Z12841 


Oryctolagus 
cuniculus 


Phospholipase 


368 


80 


258 


Y95436 


Homo sapiens 


Human calcium channel SOC-3/'CRAC-2. 


1857 


99 


259 


AJ222968 


Mus 

musculus 


L-periaxin 


430 


72 


260 


AJ250839 


Homo sapiens 


serine/threonine protein kinase 


861 


100 


261 


AJ249977 


Homo sapiens 


AMP- activated protein kinase gamma 3 subunit 


758 


98 


262 


AF141386 


Rattus 
norvegicus 


SLIT-2 


198 


40 


263 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


335 


62 


264 


AF 160477 


Homo sapiens 


Ig superfamily receptor LNIR precursor 


387 


91 


265 


Y44662 


Homo sapiens 


Human 14273 G-protein coupled receptor 
(GPCR). 


636 


99 


266 


U27269 


Mus 

musculus 


sodium glucose cotraiisporter 


204 


56 


267 


AF 124491 


Homo sapiens 


ARF GTPase-activatine orotein GTT2 


159 


75 


268 


AF 127389 


Rattus 
norvegicus 


putative taste receptor TR1 


209 


39 


269 


X98296 


Homo sapiens- 


ubiquitin hydrolase 


215 


95 


270 


X78482 


SJtrpntnnncrn ^ 

pyogenes 


Pn-crfjtnrna rprfvntor 

X \s gCU.ill.llCL JLvOwpiUl 






271 


AB0098S3 


Nicotiana 
tabacum 


KED 


109 


26 


272 


AF137367 


Mus 

tniKnilus 


VPS 10 domain receptor protein SORCS 


899 


97 


273 


L34938 


Rattus 
norvegicus 


ionotropic glutamate receptor 


460 


86 


274 


AL022724 


Homo sapiens 


dJ413H6.1.1 (hamster Androgen-dependent 
Expressed Protein LIKE PUTATIVE protein) 
(isoform 1) 


188 


74 


275 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 
APOLLON 


173 


94 


276 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


148 


56 


277 


L40380 


Homo sapiens 


thyroid receptor interactor 


430 


61 


278 


AB046851 


Homo sapiens 


KIAA1631 protein 


283 


96 


279 


AC008075 


Arabidopsis 
thai i ana 


Contains PF|00069 Eukaryotic protein kinase 
domain. 


157 


43 


280 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


181 


73 


281 


AK024397 


Homo sapiens 


unnamed protein product 


439 


91 


282 


AF141326 


Homo sapiens 


RNA helicase HDB/DICE1 


497 


84 


283 


AF156530 


Mus 

musculus 


ETS-domain transcriptional repressor PE1 


605 


76 


284 


Y29336 


Homo sapiens 


Human secreted protein clone cs756 2 alternate 
reading frame protein. 


647 


100 


285 


Y73402 


Homo sapiens 


Human secreted protein clone yc25_l protein 
sequence SEQ ID NO:26. 


300 


90 


286 


AF016411 


Homo sapiens 


KCNA3.1B 


137 


100 


287 


W89253 j 


Homo sapiens 


Human ALP. 


688 


97 


288 


AF112886 


Bos taurus 


differentiation enhancing factor 1 


750 


96 


289 


AF113131 


Homo sapiens 


host cell factor homolog LCP 


367 


44 


290 


U52111 


Homo sapiens 


plexin-related protein 


698 


100 


291 


AF026504 


Rattus 


SPA-1 like protein p 1294 


603 


89 
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norvegicus 








292 


AF102854 


Rattus 
norvegicus 


membrane-associated guanylate kinase- 
interacting protein 2 Maguin-2 


124 


53 


293 


X99211 


Drosophila 
melanogaster 


ubiquitin-speciflc protease 


143 


38 


294 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_ 1 protein 
sequence SEQ ID NO:92. 


185 


94 


295 


Y94890 


Homo sapiens 


Human protein clone HP02798. 


108 


59 


296 


AFO 19767 


Homo sapiens 


zinc finger protein 


154 


96 


297 


Y28568 


Homo sapiens 


Secreted peptide clone bd577_l. 


568 


84 


298 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4 1 protein 
sequence SEQ ID NO:92. 


182 


97 


299 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 16 SEQ ID NO:63. 


605 


69 


300 


R58890 


Homo sapiens 


Human-32 cadherin-related molecule. 


212 


97 


301 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


277 


100 


302 


Y71124 


Homo sapiens 


Human mitogenic regulator duox2. 


716 


97 


303 


Y44297 


Homo sapiens 


Human receptor tyrosine kinase. 


228 


97 


304 


D32050 


Homo sapiens 


alanyl-tRNA synthetase 


192 


80 


305 


U43 586 


Homo sanifins 


nrofein Icinasei related to Raf nrotfiin kinases* 

Method: conceptual translation supplied by 
author 


428 


72 


306 


R54872 


Homo sapiens 


Human H13 viral receptor mutant 4. 


280 


95 


307 


D78572 


Mus 

musculus 


membrane glycoprotein 


199 


41 


308 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


639 


88 


309 


S79463 


Mus sp. 


semaphorin homolog==M-Sema F 


162 


89 


310 


AF178941 


Homo sapiens 


ATP-binding cassette sub-family A member 2 


736 


100 


311 


U03413 


Dictyostelium 
discoideum 


calcium binding protein 


151 


36 


312 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124 SEQ ID NO: 124. 


744 


100 


313 


Z97055 


Homo sapiens 


dJ388M5.4 (putative GS2 like protein) 


789 


99 


314 


AC0040I0 


Homo sapiens 


similar to Leucine-rich transmembrane proteinsj 
44% similarity to U42767 (PID:gl736918) 


197 


38 


315 


AL021392 


Homo sapiens 


dJ439F8.2 (supported by GENS CAN and 
GENE WISE) 


278 


38 


316 


U70209 


Mus 

musculus 


polycystic kidney disease 1 protein 


165 


38 


317 


AF109643 


Rattus 
norvegicus 


coxsackie-adenovirus-receptor homolog 


223 


38 


318 


AF 104923 


Homo sapiens 


putative transcription factor 


138 


84 


319 


AF100287 


Trypanosoma 
vivax 


activated protein kinase C receptor homolog 


141 


38 


320 


G00588 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4669. 


125 


51 


321 


Y21591 


Homo sapiens 


Human secreted protein (clone CC332-33). 


459 


97 


322 


D26070 


Homo sapiens 


human type 1 inositol l s 4,5-trisphosphate 
receptor 


232 


97 


323 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


306 


88 


324 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


209 


70 


325 


Ml 9650 


Homo sapiens 


2',3 , -cyclic-nucleotide 3-phosphodiesterase (EC 
3.1.4.37) 


214 


97 


326 


W803 96 


Homo sapiens 


A secreted protein encoded by clone bp646_10. 


140 


70 


327 


X75756 


Homo sapiens 


protein kinase C mu 


540 


78 


328 


G02292 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6373. 


721 


99 


329 


AF168990 


Homo sapiens 


putative GTP-binding protein 


877 


99 


330 


S67984 


Homo sapiens 


anti-HIV gpl20 antibody heavy chain variable 
region 


581 


80 


331 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


2823 


98 


332 


Y87330 


Homo sapiens 


Human signal peptide containing protein HSPP- 
107 SEQ ID NO: 107. 


1127 


100 


333 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


320 


98 


334 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 


327 


93 
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similarity to P49205 (PID;gl345860) 






335 


Y87347 


Homo saniens 


Human signal Denticle containing nrotein HSPP- 
1 24 SEQ ID NO : 1 24. 


1111 


67 


336 


AF006466 


Mus 

musculus 


lymphocyte specific formin related protein 


193 


75 


337 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 
APOLLON 


632 


97 


338 


Y 13443 


Homo sapiens 


Amino acid sequence of hSlo3-2. 


516 


100 


339 


Y07637 


Homo sapiens 


putative GABA-gated chloride channel 


189 


100 


340 


Y05734 


Homo sapiens 


Human Grb7 effector 2.2412 protein. 


2156 


99 


341 


AF000497 

.TTJLj \J\J UT7 / 


F 5rVif»rirVtifi 

coli 


T -irlonafp trfUTSfTtrvHnnal re^oriitat'tfYt* 

i-i lUvllulw LI i JJ LHJ11U.1 1 L>c,UI CLLVJ 1 


928 


98 


342 


D90R55 


F Qf*Vi frirhifl 

J — I jCll^l l^i XXCi. 

coli 


el vf*prn1-3-nVin€inhat< : ' rlphvHrncyf k naQf* fT^C* 

til y \ji "j ^'iikJouiiatt' uvu v ui ugciiajv ij_<^ 

1.1.99,5) chain A, anaerobic 


769 


99 


343 


D8561 3 


coli 


mpmbrfinf* rnmnfttipnt 


399 


100 


344 


ivi:? jz,jy 


JC/oL>liCl ILJlla. 

coli 


LlctllslllClllUl dllC |JIULC111 


232 


inn 


345 


M60177 

IVJUJU iff 


E/OVliCl lL/lxlCt 

coli 


C11LC1 UUal/lUl 


759 




346 




ll/llld 

coli 


CpnoAv nrntpin rnn9 (VC* 9 7 3 ^ 

oCIlbUI piULClIl Wjpo ^Jj»w/ i 


63R 


Q7 
y / 


347 


D90843 


coli 


v^ciLJD pujicni. 


552 


100 


34R 


Ml 349? 


coli 


/1Q \rr\ i-vm+F* i n 
IVU piULClll 


1 1 Q3 


y\j 


349 


L10328 


Escherichia 
coli 


similar to drug resistance translocases 


340 


90 


350 


X69942 


Mus 


enhancer-trap-locus- 1 


560 


82 


351 


AF939/S1 3 


I— 1 r>m n> o5Jni/»nc 
rj-UlHU adfJlcllS 


or»5imin_CPrici1"i"V/ a Qm o, 1 1 —/Tin Hi ift^rifp f~ 1 5i'7-J-- 
ctpdilllll-iCJlilli VC oilldll"L.{JillJLlCli±[lL/C Od^, ' - 

activated potassium channel 






35? 


DQ0777 

Uy\J f 1 I 


JDal/UCl XL/11 let 

coli 


j-llj U1UA.J/ UUiy lj 1"V_/U/A. UCllJ'*-ll\JgCllCli3C ^-Lj'w 

1111 57^ fb- hvdrfyxvbntvrvl-OoA 
dehydrogenase^ rRhbD^ 


'Ml 


inn 


353 


D90863 


Escherichia 
coli 


similar to 


311 


98 


354 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


133 


58 


355 


Y31645 


Homo sapiens 


Human transport-associated protein-7 (TRANP- 
7). 


482 


55 


356 


Y58637 


Homo sapiens 


Protein regulating gene expression PRGE-30. 


119 


51 


357 


AF 119226 


Homo sapiens 


dual-specificity tyrosine phosphatase YVH1 


1788 


100 


358 


Y87219 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:258. 


165 


100 


359 


J00132 


Homo sapiens 


beta-fibrinogen 


233 


93 


360 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


128 


70 


361 


R28916 


Homo sapiens 


Type III procollagen (prior art). 


108 


40 


362 


U16655 


Rattus 
norvegicus 


phospholipase C delta-4 


649 


65 


363 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


95 


42 


364 


U47276 


Gallus gallus 


chicken brain factor-2 


104 


34 


365 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


183 


65 


366 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


118 


46 


367 


X98258 


Homo sapiens 


M-phasc phosphoprotcin 9 


564 


75 


368 


AL021366 


Homo sapiens 


cICK0721Q.3 (Kinesin related protein) 


3387 


99 


369 


U70932 


Perornyscus 
1 cue opus 


reverse transcriptase 


92 


59 


370 


X86400 


Homo sapiens 


gamma subunit of sodium potassium ATPase 
like 


242 


73 


371 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


165 


56 


372 


U49974 


Homo sapiens 


mariner transposase 


257 


55 


373 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


21193 


99 


374 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing regulatory protein 
SRRP86 


1182 


78 


375 


U49974 


Homo sapiens 


mariner transposase 


172 


55 
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376 


GO 1984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


221 


67 


377 


G00669 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4750. 


600 


100 


378 


X52574 


Mus 

musculus 


GTP binding protein 


1456 


91 


379 


R69095 


Homo sapiens 


Anti-HIVFabtat31 light chain. 


68 


37 


380 


J04974 


Homo sapiens 


alpha-2 type XI collagen 


125 


37 


381 


AB002405 


Homo sapiens 


LAK-4p 


530 


43 


382 


U64830 


Dictyostelium 
discoideum 


protein tyrosine kinase 


115 


44 


383 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6997. 


618 


98 


384 


G01194 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5275. 


617 


93 


385 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


386 


D86974 


Homo sapiens 


KIAA0220 


2148 


98 


387 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


142 


50 


388 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO : 8 1 53 . 


99 


59 


389 


M12140 


Homo sapiens 


envelope protein 


197 


51 


390 


AJ293309 


Homo sapiens 


NHP2 protein 


461 


77 


391 


Y42751 


Homo sapiens 


Human calcium binding protein 2 (CaBP~2). 


181 


94 


392 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


241 


66 


393 


Y 14442 


Homo sapiens 


olfactory receptor protein 


339 


54 


394 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


957 


100 


395 


Y76332 


Homo saniens 


Praprriprit nf human secrptprl r>rntpin pnmHpfl hv 
gene 38. 


171 


34 


396 


G03930 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8011. 


250 


100 


397 


AB032904 


Hvlnhnfe*? 
syndactylies 


donnminfi recpntof D4 


105 


35 


398 


AJ007798 


Homo sapiens 


stromal antigen 3, (STAG3) 


861 


85 


399 


Y91405 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 2 SEQ ID NO : 1 26. 


1047 


92 


400 


Y29861 


Homo sapiens 


Human secreted protein clone cb98_4. 


162 


37 


401 


D87002 


Homo sapiens 


similar to rat integral membrane glycoprotein; 
accession number Z21513. 


527 


78 


402 


AJF 100754 


i lUlllv OcAjp A Ao 


ancient lihifiititnii^ nrntein ATIP1 i^nfoTm 


853 


95 


403 


X74904 


Oal lus f?al lus 


alnha-^-rnacrncHohiilin recfintnr 

LtLVJXlLX *-t SJt~l\J U LAI 111 J vvvL/LUl 


258 


60 


404 


AF075462 


Mus 

musculus 


ADP-ribosvlation factor-directed GTPase 
activating protein isoform b 


545 


89 


405 


X92887 


Human 
endogenous 
retrovirus K 


nol/env 


162 


30 


406 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 hDRR4. 


325 


72 


407 


AK022626 


Homo sapiens 


unnamed protein product 


2833 


99 


408 


L13802 


Homo sapiens 


ribosmal protein small subunit 


264 


92 


409 


Y91600 


TTnmo ^anient; 


Hi i man ^ftcrpfft.H r> rot ft in <?pfinp.nfie ftnnodpfl Hv 

gene 9 SEQ ID NO:273, 


1788 


89 


410 


W88745 


Homo sapiens 


Secreted protein encoded by gene 30 clone 
HTSEV09. 


2004 


99 


411 


AB043953 


Mus 

musculus 


Chat-H 


2628 


82 


412 


Y86233 


Homo sapiens 


Human secreted protein HNTMX29, SEQ ID 
NO: 148. 


1014 


92 


413 


U10542 


Pan 

troglodytes 


MHC class I A 


265 


71 


414 


AF155097 


Homo sapiens 


NY-REN-7 antigen 


850 


95 


415 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


88 


48 


416 


Y57911 


Homo sapiens 


Human transmembrane protein HTMPN-35. 


266 


89 


417 


W27651 


Homo sapiens 


Secreted protein AT205. 


481 


60 


418 


Y76884 


Homo sapiens 


Retinoblastoma binding protein-7sequence. 


3077 


87 


419 


AF255559 


Notothenia 
coriiceps 


alpha tubulin 


289 


68 


420 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


209 


74 


421 


AL 109827 


Homo sapiens 


dJ309K20.2 (acrosomal protein ACR55 (similar 
to rat sperm antigen 4 (SPAG4))) 


1446 


96 


422 


AC008075 


Arabidopsis 
thaliana 


F24I5.4 


112 


35 
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423 


AF231705 


Homo sapiens 


Alu co -repressor 1 


1090 


100 


424 


AF234887 


Homo sapiens 


FLAMINGO 1 


6268 


97 


425 


Y35942 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID HO. 191. 


1961 


99 


426 


AB009288 


Homo sapiens 


N-copine 


635 


98 


427 


L12392 


Homo sapiens 


Huntington's Disease protein 


16080 


99 


428 


Y94990 


Homo sapiens 


Human secreted protein vb21_l ? SEQ ID NO:20. 


768 


98 


429 


AJ293573 


Homo sapiens 


zinc finger protein Cezanne 


542 


87 


430 


Y84441 


Homo sapiens 


Amino acid sequence of a human RNA- 
associated protein. 


2074 


100 


431 


G02850 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6931. 


723 


95 


432 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


73 


42 


433 


AF 159296 


Lycopersicon 
esculentum 


extensin-like protein 


613 


48 


434 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


135 


44 


435 


X73874 


Homo sapiens 


phosphorylase kinase 


3442 


97 


436 


AF161426 


Homo sapiens 


HSPC308 


268 


74 


437 


Y30812 


Homo sapiens 


Human secreted protein encoded from gene 2. 


1055 


52 


438 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


168 


56 


439 


X14766 


Homo sapiens 


GAB A- A receptor alpha 1 subunit 


2294 


96 


440 


X02344 


Homo sapiens 


beta-tubulin 


311 


95 


441 


AF168418 


Homo sapiens 


activating signal cointegrator 1 


1882 


100 


442 


LI 1672 


Homo sapiens 


zinc finger protein 


795 


54 


443 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


93 


26 


444 


A52140 


unidentified 


HUMAN NDR 


2451 


100 


445 


X98330 


Homo sapiens 


ryanodine receptor 2 


9356 


99 


446 


AF1 16712 


Homo sapiens 


PR02738 


227 


49 


447 


AF245447 


Homo sapiens 


sphingosine kinase type 2 isoform 


576 


99 


448 


AF133086 


Homo sapiens 


membrane-type serine protease 1 


2630 


94 


449 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


817 


93 


450 


AF081249 


Homo sapiens 


JAW1 -related protein MR VII A long isoform 


4568 


99 


451 


AC005498 


Homo sapiens 


R31665 1 


316 


62 


452 


M60235 


Homo sapiens 


granule membrane protein- 140 


464 


73 


453 


AB036706 


Homo sapiens 


intelectin 


730 


88 


454 


G00918 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4999. 


263 


81 


455 


Y22634 


Homo sapiens 


Human cytokine inducible regulatory protein- 1 
(CIRP-1). 


192 


67 


456 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 62, 


106 


40 


457 


N91325 


Homo sapiens 


DNA encoding human growth hormone receptor. 


3282 


96 


458 


M19155 


Plasmodium 
falciparum 


S-antigen precursor 


110 


36 


459 


Y 13377 


Homo sapiens 


Amino acid sequence of protein PR0257. 


509 


98 


460 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


149 


43 


461 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


184 


54 


462 


Y53005 


Homo sapiens 


Human secreted protein clone pm749_8 protein 
sequence SEQ ID NO:16. 


135 


47 


463 


X84960 


Triticum 
aestivum 


low molecular weight glutenin 


109 


33 


464 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of Ras). 


1781 


85 


465 


AF189764 


Mus 

musculus 


alpha/beta hydrolase- 1 


502 


59 


466 


U93569 


Homo sapiens 


p40 


101 


30 


467 


Y41528 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 77. 


1172 


99 


468 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


149 


52 


469 


AJ000008 


Homo sapiens 


PI3 -kinase 


5832 


97 


470 


X70922 


Mus 

musculus 


neurotoxin homologue 


118 


47 


471 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


198 


75 


472 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


72 


57 
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gene 62. 






473 


G02313 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6394. 


328 


100 


474 


Y07007 


Homo sapiens 


Breast cancer associated antigen precursor 
sequence. 


1013 


97 


475 


W93254 


Homo sapiens 


Human ESRP1 protein. 


943 


80 


476 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


236 


65 


477 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


202 


60 


478 


G01870 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5951. 


267 


100 


479 


AF102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


3427 


92 


480 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


123 


53 


481 


W87701 


Homo sapiens 


A human membrane fusion protein designated 
SYTAX1. 


221 


77 


482 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


131 


39 


483 


AF2 10651 


Homo sapiens 


NAG18 


124 


59 


484 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


343 


50 


485 


G00637 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4718. 


129 


70 


486 


U15174 


Homo sapiens 


BCL2/adenovirus E1B 19kD-interacting protein 
3 


149 


73 


487 


Y76167 


Homo sapiens 


Human secreted protein encoded by gene 44, 


627 


100 


488 


AJ275213 


Homo sapiens 


stabilin-1 


1244 


91 


489 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


313 


65 


490 


L12392 


Homo sapiens 


Huntington's Disease protein 


16081 


100 


491 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


197 


66 


492 


J03799 


Homo sapiens 


laminin-binding protein 


228 


70 


| 493 


U15174 


Homo sapiens 


BCL2/adcnovirus E1B 19kD-interacting protein 
3 


128 


41 


494 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


197 


67 


495 


AC005175 


Homo sapiens 


R3 1449JS 


889 


94 


496 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


229 


61 


497 


AB030237 


Canis 
familiaris 


D4 dopamine receptor 


90 


48 


498 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


228 


65 


499 


U70935 


Peromyscus 
maniculatus 


reverse transcriptase 


213 


52 


500 


U48508 


Homo sapiens 


skeletal muscle ryanodine receptor 


26406 


99 


501 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


105 


58 


502 


AF119851 


Homo sapiens 


PR01722 


156 


62 


503 


AF1 13685 


Homo sapiens 


PRO0974 


116 


50 


504 


U79458 


Homo sapiens 


WW domain binding protein-2 


322 


59 


505 


W29651 


Homo sapiens 


Human secreted protein CD124 3. 


608 


55 


506 


W85459 


Homo sapiens 


Secreted protein encoded by clone dhl 135 9. 


986 


70 


507 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


1 15 


33 


508 


AL160175 


Homo sapiens 


bA243 J16.3 (similar to MYLK (myosin, light 
polypeptide kinase)) 


184 


92 


509 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


97 


62 


510 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


117 


63 


511 


W79092 


Homo sapiens 


Human secreted protein dn740_3. 


1058 


100 


512 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


205 


64 


513 


AJ133439 


Homo sapiens 


GRIP1 protein 


2151 


100 


514 


AE003456 


Drosophila 
melanogaster 


CG6393 gene product 


259 


42 . 


515 


Z17206 


Xenopus 
laevis 


p46XlEg22 


128 


40 


516 


AF104413 


Homo sapiens 


large tumor suppressor 1 


1766 


94 


517 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


92 


40 


518 


AF1510g3 


Homo sapiens 


HSPC249 


444 


98 


519 


S80864 


Homo sapiens 


cytochrome c-Iike polypeptide 


318 


50 


520 


X92485 


Plasmodium 
vivax 


pval 


170 


61 



115 
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oJbQ 

IU 
NO- 


Accession 

"Mr, 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


521 


G03790 




Human cppr^tpH nrntpin ^FO TFjlMn* 7871 

lJUlUdJl SCUICLCU LJ.lUl-C.lilj 01_jV^ XXJ /OIL. 


159 


59 


522 


AF121857 


X XKJ1XI\J DaUlvJAD 




259 


40 


523 


G02654 


X XLfLXIKJ OuplLrllO 


Human ^prrp-terl nrnlpin SFO TP> TsTD- 67^5 




37 


524 




T-Tnm r\ onnipn? 
X1.UH1U a&pivila 


^Ippr^fpH rvr*fYi"f»i'n f»nrf\HpH \wi rrpriA Qd. plnnp 
OtOlCLCU piUlClll CllL/UvJCLl uy g,CllC 74- C1U11C 

HPMB032 

XXX 1V1IJV/J^, 


75^ 


/ 3 


525 


AF119851 


Homo saoiens 


PRO 1722 


162 


57 


526 


Y27761 


Homo sapiens 


Human ^ecrM"erl nrotein encoded Tw o^ene Tslo 4*7 


154 


57 


527 


G02707 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6788. 


70 


45 


528 


U47924 


T-Tnmn ^aniens 

XX\JXXL\y JttUlWllO 


C8 


1112 


86 


529 


G04063 


XX\J±XL\J OCilJlvllO 


Human secreted nrotein SEO TDNO* 8144 


84 


45 


530 


G03203 


TTnmo ^anipns 


Humfln «?prrptpH nrotpin SPO TPlTsTO- 7984 

JLXUlllCul SCL'l^ltU ^JiWlvXli, C/XjVi li—/ iNUi / Z.Ot. 


111 




531 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


92 


65 


532 


G03267 


Homo ^anieti^i 


Human secreted nrotein SEO ID NO* 7348 


75 


29 


533 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


182 


48 


534 


tW. uUOZ,OU 


T-I r\ tri /a oQnipric 

XT.U1HU DCtpiCllo 


xXxJKjWxxJ D or 


00 1 


1 no 


535 


U07707 


Homo sapiens 


epidermal growth factor receptor substrate 


228 


60 


53^ 


nA1Q5^ 


Homo sapiens 


n li man secrereu protein, ooy 11.7 i\u. oujO, 


45^+ 


75 

fj 


5^7 


/^I x y *i*3 


Gallus gallus 


qin-induced kinase 






538 


AF135022 


Homo sapiens 


mediator 


128 


100 




UUoZO / 


Homo sapiens 


Human secreted protein, afc/Q ID JNU. /J46. 


141 


59 


540 


AF016430 


Caenorhabditi 
s elegans 


contains similarity to a BR-C/TTK domain 


853 


39 


541 


AC003093 


Homo sapiens 


OXYSTEROL-BINDING PROTEIN; 45% 
similarity to rlJAjjy (PiJJ:gl2yiU8) 


408 


66 




JVL£y45 / 


Homo sapiens 


integrin alpha subunit precursor 


517 


81 


543 


AF102530 


Mus 

musculus 


olfactory receptor F3 


327 


73 


544 


Y73431 


Homo sapiens 


Human secreted protein clone yb 186^1 protein 
sequence SbQ ID N(J:84. 


386 


100 






Pseudomonas 
aeruginosa 


probable TonB-dependent receptor 




42 


546 


G03793 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7874. 


264 


53 


34/ 




Homo sapiens 


A human monocyte-macrophage apo lipoprotein 
B receptor protein. 


1772 


67 




VQ 1 4Q^ 


— ; 

Homo sapiens 


Human secreted protein sequence encoded by 
gene 43 SEQIDNO:166. 


1 n& 
1 /o 


1 AO 
1UU 




ani 57i 


jtlliitio sapiens 


L[ llm nn oF»r»f/>tp*#-| t-»*wf dirt QThO TT^ TvTf^l • ■'CfC^rO 

riumEin secrexea protein, o±ii^/ xu invj. jooz. 


inn 


QQ 


550 




Homo sapiens 


protein regulating cytokinesis lj PRC1 


1 Q^^ 

iyoj 


55 


JJl 




Homo sapiens 


Human secreted protein clone pe584 2 protein 
secjuen.ce. 






552 


X98330 


Homo sapiens 


ryanodine receptor 2 


24621 


99 


553 




jtloihu bdpiens 


1 lunicin ul- rJcina 1 protein. 




yj 






Mus 

musculus 


granuphilin-a 


j\Ji 


41 


555 
j j j 


AT01 (Y?4fi 


liUlllU SdpiCIlb 




l^+OO 


1 nn 


556 


W92388 


Homo sapiens 


Human TR-interacting protein S239a. 


538 


92 


557 


AP1 10R51 


Homo sapiens 


pt? n 1 110 

rl\U 1 f/Z 






555? 
J JO 


AP1 1775 A 
/\F i 1 / / JO 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP 150 


its J 




55Q 


r;rn 879 


rioino sapiens 


riuman secrexea protein, oiiv^ iu ri\j. oyjj. 


HQ 


OO 


560 


D86214 


Mus 

musculus 


Ca2+ dependent activator protein for secretion 


1010 


93 


5K1 


i-Vl lo / J5ZD 


Canis 
familiaris 


. : 

melanoma antigen 


.io / 


3D 




a Tnni osi 

/\JUU1!751 


Homo sapiens 


AV AIT 


ZD 12 


aa 
yy 






Rattus 

nnrvpaiotis: 


glutamate receptor subtype delta-1 




00 


564 


W30638 


Homo sapiens 


Partial human 7-transmembrane receptor 
HAPO 167 protein. 


371 


100 


565 


AC005620 


Homo sapiens 


R33590_l 


467 


97 i 


566 


Y99358 


Homo sapiens 


Human PRO 17 72 (UNQ834) amino acid 
sequence SEQ ID NO:63. 


1138 


78 


567 


AL031177 


Homo sapiens 


dJ8S9M15.3 (novel protein) 


1002 


58 


568 


AF151043 


Homo sapiens 


HSPC209 


798 


100 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


569 


AF097518 


Homo sapiens 


liver-specific transporter 


231 


100 


570 


AB035698 


Homo sapiens 


Misshapen/NIK-related kinase MINK- 1 


1532 


100 


571 


Y07096 


Homo sapiens 


Colon cancer associated antigen precursor 
sequence. 


1064 


100 ' 


572 


AL031177 


Homo sapiens 


d!889M15.3 (novel protein) 


735 


55 


573 


Y66639 


Homo sapiens 


Membrane-bound protein PRO290. 


254 


45 


574 


AB037108 


Homo sapiens 


seven transmembrane domain orphan receptor 


1883 


99 


575 


D43949 


Homo sapiens 


This gene is novel. 


836 


100 


576 


Y48596 


Homo sapiens 


Human breast tumour- associated protein 57. 


108 


50 


577 


G00352 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4433. 


141 


75 


578 


R95913 


Homo sapiens 


Neural thread protein. 


140 


65 


579 


AK025116 


Homo sapiens 


unnamed protein product 


201 


70 


580 


Y86473 


Homo sapiens 


Human gene 52-encoded protein fragment, SEQ 
IDNO:388. 


77 


70 


581 


AF196779 


Homo sapiens 


JM10 protein 


450 


100 


582 


AF 188706 


Homo sapiens 


g20 protein 


330 


98 


583 


AB030234 


Canis 
familiaris 


D4 dopamine receptor 


64 


56 


584 


G02621 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6702. 


345 


90 


585 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


268 


85 


586 


Y30819 


Homo sapiens 


Human secreted protein encoded from gene 9. 


235 


35 


587 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


132 


56 


588 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


182 


79 


589 


AF235017 


Mus 

museums 


2P1 protein 


764 


80 


590 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


329 


81 


591 


Y30709 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


110 


43 


592 


Y53875 


Homo sapiens 


A human seven transmembrane signal transducer 
polypeptide. 


1369 


92 


593 


Y53051 


Homo sapiens 


Human secreted protein clone ddl 19_4 protein 
sequence SEQ ID NO: 108. 


1112 


97 


594 


Y27658 


Homo sapiens 


Human secreted protein encoded by gene No. 92. 


763 


79 


595 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


156 


58 


596 


AF151110 


Mus 

museums 


COP1 protein 


2215 


95 


597 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


157 


65 


598 


AF192499 


Mus 

musculus 


putative secreted protein ZSIG37 


143 


40 


599 


AF1 19855 


Homo sapiens 


PRO 1847 


236 


76 


600' 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953, 


212 


73 


601 


Y00295 


Homo sapiens 


Human secreted protein encoded by gene 38. 


567 


88 


602 


AF184971 


Homo sapiens 


class II cytokine receptor ZCYTOR7 


2015 


74 


603 


AF061936 


Homo sapiens 


diacylglycerol kinase iota 


773 


96 


604 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


1333 


93 


605 


AB033106 


Homo sapiens 


KIAA1280 protein 


3915 


100 


606 


X75756 


Homo sapiens 


protein kinase C mu 


3916 


99 


607 


D86983 


Homo sapiens 


similar to D.melanogaster peroxidasin(Ul 1052) 


5758 


99 


608 


W69341 


Homo sapiens 


Secreted protein of clone CG279_J. 


1377 


99 


609 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


339 


82 


610 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


116 


62 


611 


AF202636 


Homo sapiens 


angiopoietin-like protein PP1 158 


2164 


100 


612 


AF090944 


Homo sapiens 


PRO0663 


218 


82 


613 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


195 


59 


614 


M87053 


Rattus 
norvegicus 


lens membrane protein 


450 


84 


615 


AC004232 


Homo sapiens 


FPM315 


163 


37 


616 


GO 1984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


205 


79 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


617 


Y91524 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 74 SEQ ID NO: 197. 


821 


99 


618 


AJ245621 


Homo sapiens 


CTL2 protein 


2258 


99 I 


619 


Y76198 


Homo sapiens 


Human secreted protein encoded by gene 75. 


108 


64 I 


620 


AF067864 


Homo sapiens 


transferrin receptor 2 alpha 


3922 


94 


621 


D90721 


Escherichia 
coli 


Transmembrane protein dppC 


573 


90 


622 


W75858 


Homo sapiens 


Human secretory protein of clone CS752-3. 


730 


100 


623 


Y94982 


Homo sapiens 


Human secreted protein vbl2_J, SEQ ID NO:4. 


733 


100 


624 


AF034745 


Mus 

musculus 


LNXpSO 


637 


83 


625 


U42580 


Paramecium 
bursaria 
Chlorella 
virus 1 


Pro-rich, IPPPNMSLPLS (3x) 


94 


46 


626 


U79260 


Homo sapiens 


unknown 


194 


70 


627 


R95913 


Homo sapiens 


Neural thread protein. 


99 


50 


628 


G03450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7531. 


427 


100 


629 


Y36281 


Homo sapiens 


Human secreted protein encoded by gene 58. 


590 


100 


630 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


165 


76 


631 


G02139 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6220. 


268 


96 


632 


U 16996 


Homo sapiens 


protein tyrosine posphatase 


351 


80 


633 


AF 12 1857 


Homo sapiens 


sorting nexin 7 


2019 


100 


634 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein L10 
encoded by GenBank Accession Number 
L25899 


340 


77 


635 


Y07090 


Homo sapiens 


Renal cancer associated antigen precursor 
sequence. 


277 


64 


636 


AB013382 


Homo sapiens 


DUSP6 


414 


76 


637 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


315 


71 


638 


M95762 


Rattus 
norvegicus 


GAB A transporter 


924 


89 


639 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


219 


60 


640 


Y01400 


Homo sapiens 


Secreted protein encoded by gene 18 clone 
HNHF029. 


137 


79 


641 


AC008075 


Arabidopsis 
thaliana 


F24J5.4 


121 


33 


642 


W74824 


Homo sapiens 


Human secreted protein encoded by gene 96 
clone HAQBK61. 


615 


62 


643 


ABO 15982 


Homo sapiens 


serine/threonine kinase 


485 


98 


644 


Y25806 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 23. 


162 


46 


645 


AF 122904 


Homo sapiens 


membrane protein DAP 10 


474 


100 


646 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


200 


38 


647 


W48804 


Homo sapiens 


Homo sapiens clone BK158_1 protein. 


1203 


99 


648 


AF257330 


Homo sapiens 


COBW-like protein 


1440 


98 


649 


Y36203 


Homo sapiens 


Human secreted protein #75. 


233 


73 


650 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


173 


78 


651 


Y32199 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2022379. 


1012 


100 


652 


AB032909 


Hylobates 
agilis 


dopamine receptor D4 


122 


32 


653 


AK021848 


Homo sapiens 


unnamed protein product 


186 


69 


654 


W73411 


Homo sapiens 


Human secreted protein encoded by Gene No. 
15. 


57 


37 


655 


L22455 


Rattus 
norvegicus 


mu opioid receptor 


116 


34 


656 


G03112 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7193. 


110 


45 


657 


G02345 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6426. 


459 


97 


658 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


291 


75 ! 


659 


G02832 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6913. 


134 


65 


660 


Y91423 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 11 SEQ ID NO: 144. 


333 


96 
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Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


661 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


168 


68 


662 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


375 


43 


663 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


629 


100 


664 


AL096770 


Homo sapiens 


bA150A6.2 (novel 7 transmembrane receptor 
(rhodopsin family) (olfactory receptor like) 
protein (hs6Ml-21)) 


480 


55 


665 


AB037734 


Homo sapiens 


KIAA1313 protein 


978 


96 


666 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


192 


84 


667 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


182 


87 


668 


AB030184 


Mus 

musculus 


contains transmembrane (TM) region and ATP 
binding region 


757 


68 


669 


AB032919 


Hylobates 
muelleri 


dopamine receptor D4 


85 


37 


670 


AF107295 


Rattus 
norvegicus 


outer membrane protein 


746 


81 


671 


Z33642 


Homo sapiens 


leukocyte surface protein 


394 


93 


672 


W85608 


Homo sapiens 


Secreted protein clone du410_5. 


261 


91 


673 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


106 


48 


674 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2388 


99 


675 


Y59668 


Homo sapiens 


Secreted protein 108-005-5-0-C1-FL. 


1134 


53 


676 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 787S, 


174 


74 


677 


AF026954 


Bos taurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1013 


95 


678 


LI 1625 


Mus 

musculus 


receptor protein-tyrosine kinase 


545 


96 


679 


AL031427 


Homo sapiens 


dJ367A19.3 (novel protein) 


745 


100 


680 


AJ1 33430 


Mus 

musculus 


olfactory receptor 


528 


77 


681 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


179 


70 


682 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


336 


76 


683 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4__l protein 
sequence SEQ ID NO:92. 


118 


100 


684 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


100 


37 


685 


G00885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4966. 


162 


60 


686 


AK001518 


Homo sapiens 


unnamed protein product 


590 


100 


687 


GO 1982 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6063. 


718 


100 


688 


Y92241 


Homo sapiens 


Human cancer associated antigen precursor 
(MO-REN-46). 


2405 


99 


689 


AC024792 


Caenorhabditi 
s elegans 


contains similarity to TRP78316 


423 


36 


690 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


183 


81 


691 


Y56514 


Homo sapiens 


Human Jurkat cell clone P2-15 AIM10 longest 
ORF protein sequence. 


180 


88 


692 


Y27795 


Homo sapiens 


Human secreted protein encoded by gene No. 79. 


1539 


99 


693 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


428 


98 


694 


U12465 


Homo sapiens 


ribosomal protein L35 


308 


89 


695 


Y45272 


Homo sapiens 


Human secreted protein encoded from gene 16. 


1517 


99 


696 


AF191838 


Homo sapiens 


TANK binding kinase TBK1 


1242 


98 


697 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22, 


275 


75 


698 


Y87280 


Homo sapiens 


Human signal peptide containing protein HSPP- 
.57 SEQ ID NO:57. 


576 


90 


699 


Y97999 


Homo sapiens 


Human SCAD family molecule HSFM-1, SEQ 
ID NO:l. 


729 


99 


700 


AJ006701 


Homo sapiens 


putative serine/threonine protein kinase 


610 


79 


701 


AF209198 


Homo sapiens 


zinc finger protein 277 


2357 


100 


702 


AJ298841 


Mus 

musculus 


torsinA protein 


709 


45 


703 


AK021729 


Homo sapiens 


unnamed protein product 


622 


98 


704 


Z46787 


Caenorhabditi 
s elegans 


similar to Glutaredoxin, Zinc finger, C3HC4 
type (RING finger) 


920 


51 


705 


G02882 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6963. 


589 


98 



119 
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ID 
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No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


706 


G02501 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6582. 


125 


58 


707 


R95326 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 2DD). 


121 


95 


708 


G03002 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7083. 


125 


39 


709 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


516 


98 


710 


M63577 


Saccharornyc 
es cerevisiae 


SFP1 


131 


59 


711 


AB026291 


Rattus 
norvegicus 


acetoaceryl-CoA synthetase 


467 


85 


712 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP-BAS, type 3) 


368 


44 


713 


AF044033 


Marmota 
marrnota 


olfactory receptor 


615 


83 


714 


G03561 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7642. 


251 


100 


715 


AB033062 


Homo sapiens 


KIAA1 236 protein 


1380 


100 


716 


G00577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4658. 


80 


73 


717 


Y96864 


Homo sapiens 


SEQ. ID. 37 from WO0034474. 


835 


99 


718 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 subimit 


234 


100 


719 


U47334 


Homo sapiens 


similar to chicken gamma aminobutyric acid 
receptor beta4 subunit 


578 


99 


720 


AB020598 


Homo sapiens 


peptide transporter 3 


1096 


100 


721 


Y53S86 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


570 


74 


722 


J05046 


Homo sapiens 


insulin receptor- related receptor 


6787 


100 


723 


AF001958 


Ambystoma 
tigrinum 


electrogenic Na+ bicarbonate cotransporter; 
NBC 


111 


41 


724 


AF127084 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3 A 


5253 


94 


725 


X54673 


Homo sapiens 


GABA transporter 


3114 


99 


726 


AP016191 


Rattus 
norvegicus 


potassium channel 


370 


100 


727 


AB029559 


Rattus 
norvegicus 


BAT1 


139 


35 


728 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homo logue 3. 


2186 


97 


729 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


729 


56 


730 


Z93096 


Homo sapiens 


bK390B3.1 (manic fringe (Drosophila) 
homolog) 


142 


68 


731 


Z10062 


Homo sapiens 


cDNA encoding a human vanilloid receptor 
homologue Vanilrep! . 


675 


99 


732 


AF161382 


Homo sapiens 


HSPC264 


492 


94 


733 


AB029033 


Homo sapiens 


KIAA 1110 protein 


3826 


99 


734 


AE000493 


Escherichia 

iJJVAlwl IVlllCi 

coli 


mitative tran^nnrt nrotftin 


592 


97 


735 


AL033379 


Homo sapiens 


dJ417022.2 (novel 7 transmembrane receptor 
(rhodopsin family) protein- similar to high- 
affinity ly sophosphatidic acid receptor homolog) 


2173 


99 


736 


AF132599 


Homo sapiens 


RANTES factor of late activated T lymphocytes- 
1 


245 


56 


737 


X55019 


Homo sapiens 


acetylcholine receptor delta subunit 


883 


99 


738 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


1978 


100 


739 


AB026116 


Homo sapiens 


organic anion transporter 4 


1444 


98 


740 


D00570 


Mus 

musculus 


open reading frame (196 AA) 


83 


24 


741 


W03626 


Homo sapiens 


Human thyrotropin GPR N-terminal sequence. 


118 


40 


742 


U66059 


Homo sapiens 


V segment translation product 


614 


100 


743 


AF119815 


Homo sapiens 


G-protein-coupled receptor 


2751 


99 


744 


X16663 


Homo sapiens 


haematopoietic lineage cell protein (AA 1-486) 


148 


93 


745 


W67838 


Homo sapiens 


Human secreted protein encoded by gene 32 
clone HLTCJ63. 


448 


95 


746 


W57260 


Homo sapiens 


Human semaphorin Y. 


2414 


100 


747 


W21578 


Homo sapiens 


Alzheimer's disease protein encoded by DNA 
from plasmid pGCS2232. 


968 


65 


748 


Y94935 


Homo sapiens 


Human secreted protein clone yd218__l protein 
sequence SEQ ID NO:76. 


622 


100 


749 


AL022238 


Homo sapiens 


dJ1042K10.5 (novel protein) 


314 


85 


750 


G03889 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7970. 


391 


87 
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751 


AB025258 


Mus 


granuphilin-a 


773 


41 






musculus 








752 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


900 


99 


753 


Y48586 


Homo sapiens 


Human breast tumour-associated protein 47. 


2527 


99 


754 


AJ272207 


Homo sapiens 


putative G protein-coupled receptor 92 


694 


100 


755 


M85183 


Rattus 


vasopressin receptor 


979 


68 






norvegicus 








756 


AF 190501 


Homo saniens 


leucine-rich reneat-containin? G nrotein-counled 


388 


71 








receptor 6 






757 


Y02692 


Homo sapiens 


Human secreted protein encoded by gene 43 


461 


87 








cloneHTADX17. 






758 


Z22535 


Homo sapiens 


ALK-3 


439 


98 


759 


R04932 


Homo sapiens 


Interferon-gamma receptor segment from clone 


564 


97 








39 responsiblefor binding the target 






760 


W74902 


Homo sapiens 


Human secreted protein encoded by gene 1 75 


1217 


99 








clone HE8BI92. 






761 


G03706 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7787. 


223 


88 


762 


AB020676 


Homo sapiens 


KIAA0869 protein 


4433 


99 


763 


AK026992 


Homo ^finiftn^ 


unnamed r>rotein nrodnnt 


2285 


99 


764 


AF173358 


Homo sapiens 


glucocorticoid receptor AF-1 coactivator~l 


573 


100 


765 


AF268066 


iMus 


netrin 4 


2019 


89 






musculus 








766 


Y48585 


Homo sapiens 


Human breast tumour-associated protein 46. 


1169 


89 


767 


AF230378 


Mius 


interleukin- 1 delta 


309 


45 






musculus 








768 


AF121975 


Mus 


odorant receptor S 18 


268 


62 






musculus 








769 


AB008515 

1 XJ_J \J\J <J%r* L 


Homo saniens 


RanBPM 


611 


57 


770 


Y09945 


Rattus 


nutative integral membrane fransnort nrotein 

UULCIL1 V V llllvgX Ul 11 IVi Jll L'l LllJLw LI (XL I J \J X t L*l UlVlll 


458 


50 






norvegicus 








771 


AF226731 


Homo sapiens 


AD026 


688 


99 


772 


Y27132 


Homo sapiens 


Human glioblastoma-derived polypeptide (clone 


1384 


100 








OA004FG). 






773 


X87832 


Homo sapiens 


NOV/plexin-Al protein 


1821 


98 


774 


AB025258 


Mus 


granuphilin-a 


500 


41 






musculus 








775 


AF125101 


Homo sapiens 


HSPC040 protein 


232 


93 


776 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6896. 


314 


95 


777 


G02493 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6574. 


191 


68 


778 


R03301 


Homo sapiens 


Sequence of pre-human atrial natriuretic peptide. 


213 


45 


779 


AL357374 


Homo sapiens 


bA353C18.2 (novel protein) 


232 


100 


780 


AF 100346 


Homo sapiens 


neuronal voltage gated calcium channel gamma- 


1434 


89 








3 subunit 






781 


Y19566 


Homo sapiens 


Amino acid sequence of a human secreted 


103 


52 








protein. 






782 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 1 0. 


1098 


93 


783 


AF084464 


Rattus 


GTP-binding protein REM2 


141 


30 






norvegicus 








784 


W49042 


Homo sapiens 


Human low density lipoprotein binding protein 


2693 


99 








LBP-3. 






785 


AF238381 


Homo sapiens 


PTOV1 


1904 


91 


786 


Y91870 


Homo sapiens 


Human apoptosis related protein. 


547 


100 


787 


Y71062 


Homo sapiens 


Human membrane transport protein, MTRP-7. 


1062 


94 


788 


AF1 17754 


Homo sapiens 


thyroid hormone receptor-associated protein 


8684 


98 








complex component TRAP240 






789 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2848 


96 


790 


AF152848 


Homo sapiens 


CGI-90 protein 


745 


96 


791 


Y08639 


Homo sapiens 


nuclear orphan receptor ROR-beta 


1421 


95 


792 


Y41706 


Homo sapiens 


Human PR0381 protein sequence. 


644 


99 


793 


AF121228 


Homo sapiens 


thyroid hormone receptor-associated protein 


1037 


100 








complex component TRAP95 






794 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


124 


62 


795 


Y69384 


Homo sapiens 


Amino acid sequence of a 14274 receptor 


119 


100 








protein. 






796 


W40215 


Homo sapiens 


Human macrophage antigen. 


1358 


99 
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797 


AF258340 


Homo sapiens 


hepatocellular carcinoma-associated antigen 1 12 


1151 


99 


798 


AF159615 


Homo sapiens 


FGF receptor activating protein 1 


461 


98 


799 


Y59863 


Homo sapiens 


Human normal uterus tissue derived protein 26. 


797 


99 


800 


W70459 


Homo sapiens 


Human Tl -receptor iigand III splice variant 2. 


572 


92 


801 


L00073 


Homo sapiens 


renin 


1913 


93 


802 


P92219 


Homo sapiens 


CR1 protein. 


11963 


97 






(human) 








803 


X15357 


Homo sapiens 


ANP-A receptor preprotein (AA -32 to 1029) 


5199 


98 


804 


W64473 


Homo sapiens 


Human secreted protein from clone EC1 72_1 . 


4018 


95 


805 


AJ243874 


Homo sapiens 


oligophrenin-4 


2067 


100 


806 


G01731 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5812. 


284 


100 


807 


Z24680 


Homo sapiens 


garp 


1562 


83 j 


808 


AF171669 


Homo sapiens 


glycoprotein-associated amino acid transporter 


1364 


90 








LAT2 






809 


W70321 


Homo sapiens 


Secreted protein CC198_1. 


1154 


96 


810 


W74843 


Homo sapiens 


Human secreted protein encoded by gene 115 


855 


99 








clone HO VBA03. 






811 


AF 108831 


Homo sapiens 


K:C1 cotransporter 3 


4561 


100 


812 


AF092135 


Homo sapiens 


PTD014 


862 


100 


813 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein L10 


784 


100 








encoded by GenBank Accession Number 












L25899 






814 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5644. 


330 


100 


815 


AF051151 


Homo sapiens 


Toll/interleukin-1 receptor-like protein 3 


3850 


99 


816 


W95630 


Homo sapiens 


Homo sapiens secreted protein gene clone 


358 


100 








gnll4_J. 






817 


GO1082 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5163. 


549 


100 


818 


AF151800 


Homo sapiens 


CGI-41 protein 


1106 


95 


819 


L00352 


Homo sapiens 


low density lipoprotein receptor 


3980 


100 


820 


X04434 


Homo sapiens 


IGF-I receptor 


5832 


99 


821 


G03844 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7925. 


572 


100 


822 


AF212220 


Homo sapiens 


TERA 


396 


48 


823 


Y50125 


Homo sapiens 


Human glycophosphatidylinositol-anchored 


4897 


99 








protein GPI-122. 






824 


AF156778 


Homo sapiens 


ASB-3 protein 


2675 


98 


825 


AF096322 


Homo sapiens 


neuronal voltage-gated calcium channel gamma- 


1105 


100 








2 subunit 






826 


Y07972 


Homo sapiens 


Human secreted protein fragment #2 encoded 


1540 


100 








from gene 28. 






827 


AB032013 


Homo sapiens 


potassium channel KvS.l 


2435 


95 


828 


Y13620 


Homo sapiens 


BCL9 


5284 


96 


829 


Y91474 


Homo sapiens 


Human secreted protein sequence encoded by 


541 


98 








gene24SEQIDNO:147. 






830 


X54232 


Homo sapiens 


glypican 


1625 


87 


831 


XI 4830 


Homo sapiens 


acetylcholine receptor beta-subunit preprotein 


2540 


100 


832 


Y71262 . 


Homo sapiens 


Human chondromodulin-Iike protein, Zchml. 


1002 


100 


833 


G03873 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7954. 


638 


96 


834 


AC003030 


Homo sapiens 


R29828_l 


1389 


93 


835 


Y38422 


Homo sapiens 


Human secreted protein. 


964 


87 


836 


U41557 


Caenorhabditi 


glycine-rich 


85 


36 






s elegans 






837 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein (continues in 


998 


75 








AL023803)) 






838 


AJ0114I5 


Homo sapiens 


plexin-Bl/SEP receptor 


1580 


60 


839 


W80398 


Homo sapiens 


A secreted protein encoded by clone cwl543_3. 


1105 


67 


840 


G00862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4943. 


255 


92 


841 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6731. 


644 


97 


842 


AF036717 


Homo sapiens 


FGFR signalling adaptor SNT-1 


2629 


99 


843 


Y73446 


Homo sapiens 


Human secreted protein clone yc27_l protein 


1089 


100 








sequence SEQ ID NO:l 14. 






844 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


357 


69 


845 


AF151810 


Homo sapiens 


CGI-52 protein 


1443 


88 


846 


X83378 


Homo sapiens 


putative chloride channel 


1620 


99 


847 


AC004883 


Homo sapiens 


similar to general transcription factor 21; similar 


655 


96 
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to AF038969 (PID:g2827207) 






848 


X99886 


Homo sapiens 


monocyte chemotactic protein-2 


160 


76 


849 


AC005587 


Homo sapiens 


similar to mouse olfactory receptor 13; similar to 
P34984 (PID:g464305) 


963 


98 


850 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


851 


AF124490 


Homo sapiens 


ARF GTPase-activating protein GIT1 


3415 


98 


852 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, SEQ ID 
NO:132. 


1189 


99 


853 


AF224741 


Homo sapiens 


chloride channel protein 7 


3748 


99 


854 


X17094 


Homo sapiens 


furin (AA 1-794) 


3550 


99 


855 


W78245 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 19. 


1245 


99 


856 


R97569 


Homo sapiens 


Interleukin-2 receptor associated protein p43 . 


1926 


100 


857 


Y41765 


Homo sapiens 


Human PRO1083 protein sequence. 


3211 


99 


858 


AF057306 


Homo sapiens 


transmembrane proteolipid 


481 


84 


859 


AK025116 


Homo sapiens 


unnamed protein product 


374 


69 


860 


Y41312 


Homo sapiens 


Human secreted protein encoded by gene 5 clone 
HLDRM43. 


824 


100 


862 


Y25776 


Homo sapiens 


Human secreted protein encoded from gene 66. 


895 


99 


863 


Y74188 


Homo sapiens 


Human prostate tumor EST fragment derived 
protein #375. 


96 


30 


864 


AF167473 


Homo sapiens 


heme-binding protein 


870 


99 


865 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


211 


67 


866 


X54870 


Homo sapiens 


Type II integral membrane protein 


1201 


100 


867 


G00700 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4781. 


640 


99 


868 


Y07894 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 43. 


388 


88 


869 


J00123 


Homo sapiens 


preproenkephalin ( 


1349 


95 


870 


Y91632 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 25 SEQ ID NO:305. 


1048 


98 


871 


L04311 


Homo sapiens 


GABA-alpha receptor beta-3 subunit 


237 


93 


872 


Y29988 


Homo sapiens 


Human cytokine family member EF-7 protein. 


960 


94 


873 


AF161382 


Homo sapiens 


HSPC264 


1124 


99 


874 


G03412 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7493. 


464 


100 


875 


Y27572 


Homo sapiens 


Human secreted protein encoded by gene No. 6. 


573 


96 


876 


M15530 


Homo sapiens 


B-cell growth factor 


171 


56 


877 


W63681 


"Homo sapiens 


Human secreted protein 1. 


1652 


99 


878 


L27867 


Rattus 
norvegicus 


neurexophilin 


1448 


98 


879 


Y10835 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


321 


100 


880 


W88991 


Homo sapiens 


Polypeptide fragment encoded by gene 144. 


936 


100 


881 


AF 11 8670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


882 


AF208865 


Homo sapiens 


EDRF 


528 


100 


883 


Y18462 


Homo sapiens 


cathepsin L 


209 


72 


884 


Y94950 


Homo sapiens 


Human secreted protein clone dhl073_12 protein 
sequence SEQ ID NO: 106. 


348 


100 


885 


AF070661 


Homo sapiens 


HSPC005 


404 


100 


886 


Y04315 


Homo sapiens 


Human secreted protein encoded by gene 23. 


385 


100 


887 


X92744 


Homo sapiens 


hBD-1 


375 


100 


888 


Y22496 


Homo sapiens 


Human secreted protein sequence clone 
cn621_8. 


994 


94 


889 


Y41293 


Homo sapiens 


Human soluble protein ZTMPO-1. 


4595 


99 


890 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


147 


63 


891 


AF208856 


Homo sapiens 


BM-014 


1012 


99 


892 


U29195 


Homo sapiens 


neuronal pentraxin II 


2002 


98 


893 


X68149 


Homo sapiens 


Burkitt lymphoma receptor 1 


1953 


100 


894 


Y94914 


Homo sapiens 


Human secreted protein clone pw337_6 protein 
sequence SEQ ID NO :3 4. 


537 


100 


895 


W61630 


Homo sapiens 


Clone HNFGW06 of EGFR receptor family. 


326 


63 


896 


M24110 


Homo sapiens 


G0S19-2 peptide precursor 


481 


100 


897 


Z68747 


Homo sapiens 


imogen 38 


2018 


99 


898 


AF186112 


Homo sapiens 


neurokinin B-Iike protein 2NEUROK1 


619 


100 


899 


AF225420 


Homo sapiens 


AD025 


734 


100 
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900 


P60657 


Homo sapiens 


Sequence of human lipocortin. 


1835 


100 


901 


M27288 


Homo sapiens 


onco statin M 


1297 


99 


902 


W85737 


Homo sapiens 


Polypeptide with transmembrane domain. 


749 


100 


903 


GO 1349 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5430. . 


650 


99 


904 


Y00261 


Homo sapiens 


Human secreted protein encoded by gene 4. 


1133 


99 


905 


AF039688 


Homo sapiens 


antigen NY-CO-3 


771 


99 


906 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


907 


AB017507 


Homo sapiens 


Apgl2 


224 


100 


908 


AK000056 


Homo sapiens 


unnamed protein product 


1537 


98 


909 


Y86299 


Homo sapiens 


Human secreted protein HFOXB55, SEQ ID 
NO:214. 


427 


100 


910 


AF231023 


Homo sapiens 


protocadherin Flamingo 1 


7393 


99 


911 


Y14134 


Homo sapiens 


Vascular endothelial cell growth inhibitor beta 
protein sequence. 


1319 


100 


912 


Z90420 


Homo sapiens 


Human GDF-3 (hGDF-3) polypeptide encoding 
cDNA. 


1950 


100 


913 


Y 19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


914 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


112 


48 


915 


U14971 


Homo sapiens 


ribosomal protein S9 


886 


90 


916 


AF172854 


Homo sapiens 


cardiotrophin-Iike cytokine CLC 


1204 


99 


917 


AC005525 


Homo sapiens 


F22162 1 


1963 


100 


918 


AF166350 


Homo sapiens 


ST7 protein 


4711 


99 


919 


Y87285 


Homo sapiens 


Human signal peptide containing protein HSPP- 
62 SEQ ID NO:62. 


430 


100 


920 


Y36131 


Homo sapiens 


Human secreted protein #3. 


465 


88 


921 


AF193766 


Homo sapiens 


cytokine-like protein CI 7 


724 


100 


922 


Y95013 


Homo sapiens 


Human secreted protein vc48_l, SEQ ID NO:66. 


357 


100 


923 


X75208 


Homo sapiens 


protein tyrosine kinase-receptor 


5256 


100 


924 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


813 


98 


925 


AB039886 


Homo sapiens 


down-regulated in gastric cancer 


785 


78 


926 


G03368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7449. 


55 


50 


927 


Y48606 


Homo sapiens 


Human breast tumour-associated protein 67. 


539 


100 


928 


Y36151 


Homo sapiens 


Human secreted protein #23. 


668 


100 


929 


AF1 10399 


Homo sapiens 


elongation factor Ts 


1666 


100 


930 


AF210317 


Homo sapiens 


facilitative glucose transporter family member 
GLUT9 


2763 


99 


931 


Y73328 


Homo sapiens 


HTRM clone 082843 protein sequence. 


931 


100 


932 


G01959 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6040. 


274 


100 


933 


U47924 


Homo sapiens 


B-cell receptor associated protein 


1469 


100 


934 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7908. 


529 


93 


935 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


196 


63 


936 


X56385 


Canis 
familiaris 


rab8 


1064 


100 


937 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 16 SEQ ID NO:63. 


117 


44 


938 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


939 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


515 


42 


940 


Y16630 


Homo sapiens 


Human Putative Adrenomedullin Receptor 
(PAR). 


1904 


99 


941 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A member 
24 


627 1 


99 


942 


M12886 


Homo sapiens 


T-cell receptor beta chain 


1289 


81 


943 


AF226046 


Homo sapiens 


GK003 


1049 


98 


944 


Y36078 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 463. 


667 


100 


945 


M22877 


Homo sapiens 


cytochrome c 


565 


100 


946 


W67869 


Homo sapiens 


Human secreted protein encoded by gene 63 
clone HFIGDB72. 


551 


93 


947 


W67859 


Homo sapiens 


Human secreted protein encoded by gene 53 
clone HBMCL41. 


283 


100 


948 


W85726 


Homo sapiens 


Novel protein (Clone BG33J7). 


789 


100 


949 


AJ242015 


Homo sapiens 


eMDC II protein 


4236 


100 


950 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8156. 


567 


99 
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Waterman 
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% 

Identity 


951 


AF 110645 


Homo sapiens 


candidate tumor suppressor p33 ING1 homolog 


1314 


100 


952 


Y36111 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 496. 


402 


70 


953 


AB012109 


Homo sapiens 


APC10 


990 


100 


954 


AF246221 


Homo sapiens 


transmembrane protein BR J 


1405 


100 


955 


AF054986 j 


Homo sapiens 


putative transmembrane GTPase 


1883 


100 


956 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


957 


Y27096 


Homo sapiens 


Human viral receptor protein (ACVRP). 


1581 


100 


958 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


959 


Y53052 


Homo sapiens 


Human secreted protein clone df202 3 protein 
sequence SEQ ID NO: 1 1 0. 


587 


100 


960 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6775. 


283 


100 


961 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


962 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


250 


65 


963 


AL050306 


Homo sapiens 


dJ475B7.2 (novel protein) 


3796 


100 


964 


AF078859 


Homo sapiens 


PTD004 


2089 


100 


965 


AB020315 


Homo sapiens 


homologue of mouse dkk-1 gene:Acc# 
AF030433 


1466 


100 


966 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 1 1 85) 


6580 


99 


967 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen gene 520 


993 


99 


968 


AF071002 


Homo sapiens 


minK-related peptide I; MiRPl 


632 


100 


969 


AB021227 


Homo sapiens 


membrane-type- 5 matrix metal loproteinase 


3545 


100 


970 


AF 180920 


Homo sapiens 


cyclin L ania-6a 


1579 


100 


971 


AF105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5621 


99 


972 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


973 


AJ1 32429 


Homo sapiens 


hyperpolarization-activated cyclic nucleotide 
gated cation channel hHCN4 


6295 


100 


974 


W61619 


Homo sapiens 


Clone HTPEF86 of TM4SF superfamily. 


454 


100 


975 


AFI55100 


Homo sapiens 


zinc finger protein NY-REN-2 1 antigen 


2261 


100 


976 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


977 


AB026891 


Homo sapiens 


cystine/glutamate transporter 


2552 


100 


978 


AF 117657 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP80 


3348 


99 


979 


AF044201 


Rattus 
norvegicus 


neural membrane protein 35; NMP35 


1570 


92 


980 


AF 119297 


Homo sapiens 


neuro endocrine-specific protein-Iilce protein 1 


1170 


99 


981 


AF 155652 


Homo sapiens 


potassium channel modulatory factor 


1983 


99 


982 


W88499 


Homo sapiens 


Human stomach carcinoma clone HP 1041 2- 
encoded protein. 


1553 


99 


983 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2012 


98 


984 


AB026125 


Homo sapiens 


ART-4 


2160 


100 


985 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


172 


70 


986 


AB023888 


Homo sapiens 


b-chemokine receptor CCR4 


1895 


100 


987 


W27291 


Homo sapiens 


Human HI 075-1 secreted protein 5' end. 


712 


100 


988 


AF 1 53450 


Manduca 
sexta 


juvenile hormone esterase binding protein 


226 


32 


989 


G03697 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7778. 


194 


88 


990 


AF204159 


Homo sapiens 


potassium large conductance calcium-activated 
channel beta 3a subunit 


1486 


100 


991 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6142. 


558 


99 


992 


AL031266 


Caenorhabditi 
s elegans 


VM106R.1 


327 


40 


993 


Y66749 


Homo sapiens 


Membrane-bound protein PROl 124. 


4730 


99 


994 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5327. 


141 


77 


995 


AF133845 


Homo sapiens 


corin 


5811 


99 


996 


AF 117756 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP 150 


4999 


100 


997 


W62066 


Homo sapiens 


Human stem cell antigen 2. 


284 


93 


998 


Y87173 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:212. 


725 


100 


999 


Y 13379 


Homo sapiens 


Amino acid sequence of protein PR0263. 


1654 


99 


1000 


Y95008 


Homo sapiens 


Human secreted protein v£3_l, SEQ IDNO:56. 


676 


47 


1001 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1747 


100 
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No. 
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Smith- 
Waterman 
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% 

Identity 


1002 


G01234 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5315, 


398 


96 


1003 


W73420 


Homo sapiens 


Human secreted protein encoded by Gene No. 
24. 


2150 


100 


1004 


X12791 


Homo sapiens 


19kD SRP-protein (AA 1 - 144) 


742 


100 


1005 


M23323 


Homo sapiens 


membrane protein 


642 


100 


1006 


X63745 


Homo sapiens 


KDEL receptor 


326 


98 


1007 


Y35997 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 382. 


824 


99 


1008 


AB032918 


Hyiobates 
moloch 


dopamine receptor D4 


92 


35 


1009 


Y91680 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 81 SEQIDNO:353. 


1372 


99 


1010 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


825 


98 


1011 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7814. 


379 


98 


1012 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 14 protein. 


818 


97 


1013 


G00724 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4805. 


462 


100 


1014 


AF288092 


Naegleria 
gruberi 


haem lyase 


114 


37 


1015 


AB045292 


Homo sapiens 


M83 protein 


3867 


99 


1016 


XI 5940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


1017 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


1018 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


1019 


X83425 


Homo sapiens 


Lutheran blood group glycoprotein 


3054 


99 


1020 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


1021 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8041. 


398 


100 


1022 


Y91689 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 93 SEQIDNO:362. 


768 


100 


1023 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


1024 


AF132965 


Homo sapiens 


CGI-31 protein 


1550 


100 


1025 


VV92380 


Homo sapiens 


Human TR-interacting protein SI 03a. 


1466 


97 


1026 


R66278 


Homo sapiens 


Therapeutic polypeptide from glioblastoma cell 
line. 


830 


100 


1027 


X65614 


Homo sapiens 


SI OOP calcium-binding protein 


476 


100 


1028 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


1029 


AJ001014 


Homo sapiens 


RAM PI 


806 


100 


1030 


W63682 


Homo sapiens 


Human secreted protein 2. 


1354 


99 


1031 


AK023007 


Homo sapiens 


unnamed protein product 


766 


100 


1032 


W97900 


Homo sapiens 


Human SR-BI class B scavenger. 


2672 


99 


1033 


Y82453 


Homo sapiens 


Human TGC-440 secretory protein SEQ ID 
NO:l. 


639 


99 


1034 


Y73473 


Homo sapiens 


Human secreted protein clone ydl78_l protein 
sequence SEQ ID NO: 168. 


752 


93 


1035 


Y86468 


Homo sapiens 


Human gene 48-encoded protein fragment, SEQ 
IDNO:383. 


96 


90 


1036 


U09813 


Homo sapiens 


mitochondrial ATP synthase subunit 9 precursor 


698 


100 


1037 


AJ242832 


Homo sapiens 


calpain 


3699 


99 


1038 


X66403 


Homo sapiens 


acetylcholine receptor epsilon subunit CHRNE 


2574 


100 


1039 


AJ242730 


Homo sapiens 


polyhomeotic 2 


1310 


100 


1040 • 


AF169968 


Mus 

musculus 


DNA binding protein DESRT 


1453 


80 


1041 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


1042 


G00368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4449. 


75 


50 


1043 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


60 


53 


1044 


M94582 


Homo sapiens 


interleukin 8 receptor B 


1850 


100 


1045 


AL080239 


Homo sapiens 


bG256022.1 (similar to IGFALS (insulin-like 
growth factor binding protein, acid labile 
subunit)) 


1704 


50 


1046 


AF125101 


Homo sapiens 


HSPC040 protein 


580 


100 


1047 


W74809 


Homo sapiens 


Human secreted protein encoded by gene 8 1 
clone HMWDN32. 


176 


100 


1048 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 




W8S667 


Homo sapiens 


Secreted protein encoded by gene 334 clone 
HAIBP89. 


1559 


99 


1050 


AF097518 


Homo sapiens 


liver-specific transporter 


2820 


100 
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Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




1051 


W78324 


Homo sapiens 


Fragment of human secreted protein encoded by 


1318 


98 








gene 81. 






1052 


Y21851 


Homo sapiens 


Human signal peptide-contianing protein (SIGP) 


1643 


95 








(clone ID 2328134). 






1053 


AL163815 


Arabidopsis 


putative protein 


661 


62 






thaliana 








1054 


Y76200 


Homo sapiens 


Human secreted protein encoded by gene 77. 


262 


100 


1055 


AJ276567 


Homo sapiens 


TClO-likeRho GTPase 


1160 


100 


1056 


Y27620 


Homo sapiens 


Human secreted protein encoded by gene No. 54. 


154 


96 


1057 


D14530 


Homo sapiens 


ribosomal protein 


745 


100 


1058 


AF132000 


Homo sapiens 


TADA1 protein 


1132 


100 


1059 


AL031778 


Homo sapiens 


dJ34B21. 1 (novel BZRP (benzodiazapine 


920 


100 








receptor (peripheral) (MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE protein) 






1060 


AF227135 


Homo sapiens 


candidate taste receptor T2R9 


134 


33 


1061 


Y27575 


Homo sapiens 


Human secreted protein encoded by gene No. 9. 


1392 


100 


1062 


Z11697 


Homo sapiens 


HB15 


1088 


100 


1063 


AF 123757 


Homo sapiens 


putative transmembrane protein 


819 


100 


1064 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell protein 


2932 


99 


1065 


Y41674 


Homo sapiens 


Human channel- related molecule HCRlvI-2. 


936 


99 


1066 


AJ250042 


Homo sapiens 


Rab5 GDP/GTP exchange factor homologue 


2575 


100 


1067 


Y36087 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


770 


85 








ID NO. 472. 






1068 


Y94959 


Homo sapiens 


Human secreted protein clone mc300 1 protein 


301 


100 








sequence SEQ ID NO: 124. 






1069 


Y94959 


Homo sapiens 


Human secreted protein clone mc300__l protein 


301 


100 








sequence SEQ ID NO: 124. 






1070 


W64535 


Homo sapiens 


Human leukocyte cell clone HP00804 protein. 


2014 


99 


1071 


X03145 


Homo sapiens 


pot. ORF III 


148 


50 


1072 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


821 


91 


1073 


X82200 


Homo sapiens 


gpStaf50 


249 


62 


1074 


G0321.3 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7294. 


99 


47 


1075 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 1 0. 


506 


55 


1076 


G03187 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7268. 


424 


98 


1077 


L25899 


Homo sapiens 


ribosomal protein L10 


332 


76 


1078 


Y91447 


Homo sapiens 


Human secreted protein sequence encoded by 


898 


97 








gene 48 SEQ ID NO: 168. 






1079 


GO 1862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5943. 


290 


89 


1080 


AB039723 


Homo sapiens 


WNT receptor frizzIed-3 


1376 


92 


1081 


AB020527 


Homo sapiens 


Na/P04 cotransporter homolog 


269 


100 


1082 


L13802 


Homo sapiens 


ribosmal protein small subunit 


499 


80 


1083 


W75098 


Homo sapiens 


Human secreted protein encoded by gene 42 


143 


81 








clone HSXBI25. 






1084 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


83 


51 


1085 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


88 


43 


1086 


AF090942 


Homo sapiens 


PRO0657 


124 


64 


1087 


G00517 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4598. 


129 


41 


1088 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


126 


36 


1089 


AF140631 


Homo sapiens 


G-protein coupled receptor 14 


364 


82 


1090 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


114 


32 


1091 


S72304 


Mus sp. 


LMW G-protein 


146 


83 


1092 


W88708 


Homo sapiens 


Secreted protein encoded by gene 175 clone 


405 


100 








HEMAM41. 






1093 


W85612 


Homo sapiens 


Secreted protein clone fhl23_5. 


4358 


97 


1094 


Y53012 


Homo sapiens 


Human secreted protein clone pm5 14 4 protein 


1013 


99 








sequence SEQ ID NO:30. 






1095 


Y92345 


Homo sapiens 


Human cancer associated antigen precursor from 


409 


100 








clone NY-REN-62. 






1096 


AF090942 


Homo sapiens 


PRO0657 


147 


60 


1097 


L24521 


Homo sapiens 


transformation-related protein 


166 


58 


1098 


X56932 


Homo sapiens 


23 kD highly basic protein 


490 


70 


1099 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


83 


35 


1100 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 


149 


59 








clone HTDAD22. 
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% 


ID 


No. 






Waterman 
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NO: 








Score 




1101 


AF119851 


Homo sapiens 


PRO 1722 


183 


72 


1102 


G04086 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8167. 


207 


62 


1103 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


91 


52 


1104 


X74856 


Mus 


ribosomal protein L28 


128 


69 






musculus 








1105 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


130 


62 


1106 


G03133 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7214. 


122 


48 


1107 


G03040 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7121. 


69 


43 


1108 


AF039942 


Homo sapiens 


HCF-binding transcription factor Zhangfei 


744 


99 


1109 


AF201951 


Homo sapiens 


high affinity immunoglobulin epsilon receptor 


738 


94 








beta subunit 






1110 


AF111108 


Mus 


transient receptor potential 2 


223 


79 






musculus 








1111 


AF 119900 


Homo sapiens 


PR02822 


144 


59 


1112 


Y16589 


Homo sapiens 


A protein that interacts with presenilins. 


265 


39 


1113 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


178 


67 


1114 


Y02999 


Homo sapiens 


Fragment of human secreted protein encoded by 


164 


63 








gene 121. 






1115 


Y30811 


Homo sapiens 


Human secreted protein encoded from gene 1. 


1217 


99 


1116 


X51394 


Xenopus 


APEG precursor protein 


130 


40 






laevis 








1117 


M27826 


Homo sapiens 


neutral protease large subunit 


442 


65 


1118 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


72 


60 


1119 


G03602 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7683. 


491 


97 


1120 


Y35906 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


244 


97 








ID NO. 155. 






1121 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


122 


65 


1122 


Y00337 


Homo sapiens 


Human secreted protein encoded by gene 81. 


110 


90 


1123 


AF084S30 


Homo sapiens 


two pore domain K-H channel; TASK-2 


703 


94 


1124 


AF2 12862 


Homo sapiens 


membrane interacting protein of RGS16 


442 


88 


1125 


W64469 


Homo sapiens 


Human secreted protein from clone CW795 2. 


191 


53 


1126 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


154 


100 


1127 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


165 


100 


1128 


Y84320 


Homo sapiens 


Human cardiovascular system associated protein 


815 


99 








kinase- 1. 






1129 


G02105 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6186. 


88 


73 


1130 


Y32923 


Homo sapiens 


Transmembrane domain containing protein clone 


700 


100 








HP01512. 






1131 


Y29817 


Homo sapiens 


Human synapse related glycoprotein 2. 


260 


91 


1132 


Y91644 


Homo sapiens 


Human secreted protein sequence encoded by 


525 


96 








gene 43 SEQIDNO:317. 






1133 


Y91449 


Homo sapiens 


Human secreted protein sequence encoded by 


542 


100 








gene 49 SEQ ID NO: 1 70. 






1134 


AB017908 


Homo sapiens 


4F2 light chain 


2399 


93 


1135 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


312 


55 


1136 


Y99426 


Homo sapiens 


Human PRO 1604 (UNQ785) amino acid 


917 


72 








sequence SEQ ID NO:308. 






1137 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


102 


50 


1138 


AF155106 


Homo sapiens 


NY-REN-36 antigen 


768 


91 


1139 


AL031055 


Homo sapiens 


dJ28H20.1 (novel protein similar to membrane 


117 


50 








transport proteins) 






1140 


AF011359 


Bos taurus 


regulator of G-protein signaling 7 


138 


96 


1141 


Y70018 


Homo sapiens 


Human Protease and associated protein- 12 


623 


100 








(PPRG-12). 






1142 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


113 


38 


1143 


AB030235 


Canis 


D4 dopamine receptor 


89 


48 






familiaris 








1144 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l protein 


539 


88 








sequence SEQ ID NO:50. 






1145 


X99962 


Homo sapiens 


rab -related GTP-binding protein 


398 


96 


1146 


G03807 


Homo sapiens 


Human. secreted protein, SEQ ID NO: 7888. 


168 


79 


1147 


G03712 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7793. 


512 


85 


1148 


Y28279 


Homo sapiens 


Human G-protein coupled receptor GRIR-1. 


705 


76 


1149 


U13642 


Caenorhabditi 


exon 5 similar to transmembrane domain of S. 


247 


36 
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s elegans 


cerevisiae zinc resistance protein 






1150 


G03438 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7519. 


117 


62 


1151 


G01003 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5084. 


181, 


80 


1152 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


198 


63 


1153 


X88799 


Oryza sativa 


DNA binding protein 


95 


41 


1154 


D85245 


Homo sapiens 


TR3beta 


155 


96 


1155 


R74272 


Homo sapiens 


Tumour suppressor protein, p53. 


341 


87 


1156 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


99 


41 


1157^ 


G02577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6658. 


263 


98 


1158 


AF104334 


Homo sapiens 


putative organic anion transporter 


185 


42 


1159 


GO 1393 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5474. 


173 


57 


1160 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


224 


81 


1161 


AF2 16833 


Homo sapiens 


M-ABC2 protein 


410 


83 


1162 


W67816 


Homo sapiens 


Human secreted protein encoded by gene 10 
clone HCEMU42. 


1156 


100 


1163 


AF1 19851 


Homo sapiens 


PRO 1722 


230 


70 


1164 


Y87252 


Homo sapiens 


Human signal peptide containing protein HSPP- 
29 SEQ ID NO:29. 


113 


31 


1165 


W64537 


Plomo sapiens 


Human liver cell clone HP01 148 protein, 


338 


82 


1166 


AF269286 


Homo sapiens 


HC6 


134 


64 


1167 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


149 


51 


1168 


D90789 


Escherichia 
coli 


Dipeptide transport system permease protein 
DppC. 


411 


90 


1169 


R63783 


Homo sapiens 


TG0847 protein. 


344 


90 


1170 


Y45274 


Homo sapiens 


Human secreted protein encoded from gene 1 8. 


478 


98 


1171 


D64154 


Homo sapiens 


Mr 1 1 0,000 antigen 


347 


96 


1172 


AB026256 


Homo sapiens 


organic anion transporter OATP-B 


311 


67 


1173 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


60 


52 


1174 


D87717 


Homo sapiens 


similar to human GTPase-activating 
protein(A49869) 


178 


59 


1175 


M64716 


Homo sapiens 


ribosomal protein 


391 


78 


1176 


R08330 


Homo sapiens 


Human IL-7 receptor clone H6. 


285 


67 


1177 


L06505 


Homo sapiens 


ribosomal protein LI 2 


242 


72 


1178 


AJ251885 


Homo sapiens 


organic cation transporter (OCT2) 


276 


88 


1179 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


155 


71 


1180 


G01207 


Homo sapiens 


Human secreted protein, SEQ ID NO. 5288. 


282 


90 


1181 


AF181856 


Rattus 
norvegicus 


tRNA selenocysteine associated protein 


249 


62 


1182 


AF161524 


Homo sapiens 


HSPG176 


138 


90 


1183 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


282 


66 


1184 


Y02671 


Homo sapiens 


Human secreted protein encoded by gene 22 
cloneHMSJW18. 


107 


71 

* 


1185 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


88 


69 


1186 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


118 


46 


1187 


AB032905 


Hylobates 
concolor 


dopamine receptor D4 


96 


37 


1188 


G00956 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5037. 


292 


78 


1189 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


178 


79 


1190 


G03361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7442. 


324 


76 


1191 


AF1 17755 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP230 


187 


70 


1192 


Y7U455 


Homo sapiens 


Human membrane channel protein-5 (MECHP- 
5). 


202 


67 


1193 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


99 


42 


1194 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


192 


76 


1195 


W29661 


Homo sapiens 


Homo sapiens CI542_J2 clone secreted protein. 


2001 


98 


1196 


Y14104 


Homo sapiens 


Human GABAB receptor 1 d protein sequence. 


239 


69 


1197 


X61972 


Homo sapiens 


macropain subunit iota 


149 


90 


1198 


G00534 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4615. 


145 


51 


1199 


Y86260 


Homo sapiens 


Human secreted protein HELHN47, SEQ ID 
NO:175. 


1089 


89 


1200 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


154 


57 
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1201 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


404 


50 


1202 


M27826 


Homo sapiens 


neutral protease large subunit 


202 


49 


1203 


Y73424 


Homo sapiens 


Human secreted protein clone yi4_l protein 
sequence SEQ ID NO:70. 


265 


61 


1204 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


625 


98 


1205 


Y36203 


Homo sapiens 


Human secreted protein #75. 


219 


59 


1206 


U78111 


Gallus gallus 


AQ 


205 


57 


1207 


AF095448 


Homo sapiens 


putative G protein-coupled receptor 


416 


76 


1208 


AF116715 


Homo sapiens 


PR02829 


127 


75 


1209 


AF099137 


Homo sapiens 


MaxiK channel beta 2 subunit 


475 


95 


1210 


AF205718 


Homo sapiens 


hepatocellular carcinoma-related putative tumor 
suppressor 


423 


79 


1211 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


224 


70 


1212 


G00719 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4800. 


117 


44 


1213 


GO 1009 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5090. 


351 


73 


1214 


AF090942 


Homo sapiens 


PRO0657 


124 


70 


1215 


Y 14427 


Homo sapiens 


Human secreted protein encoded by gene 1 7 
cloneHSIEA14. 


99 


77 


1216 


G03905 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7986. 


173 


57 


1217 


Y57897 


Homo sapiens 


Human transmembrane protein HTMPN-21. 


1173 


100 


1218 


J00194 


Homo sapiens 


hla-dr antigen alpha chain 


454 


78 


1219 


Y59709 


Homo sapiens 


Secreted protein 76-28-3 -A12-FL1. 


470 


92 


1220 


' W81576 


Homo sapiens 


EBV-induced G-protein coupled receptor (EBI- 
2) polypeptide. 


725 


100 


1221 


W96745 


Homo sapiens 


High affinity immunoglobulin E receptor-like 
protein (IGERB). 


650 


98 


1222 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 160. 


135 


31 


1223 


Y00278 


Homo sapiens 


Human secreted protein encoded by gene 21. 


260 


95 


1224 


AF 161422 


Homo sapiens 


HSPC304 


568 


90 


1225 


U 14970 


Homo sapiens 


ribosomal protein S5 


202 


95 


1226 


GO 173 3 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5814. 


610 


100 


1227 


AF099973 


Mus 

musculus 


schlafen2 


333 


56 


1228 


G01218 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5299. 


155 


81 


1229 


AF217188 


Mus 

musculus 


YIP IB 


801 


63 


1230 


AF 17681 3 


Homo sapiens 


soluble adenylyl cyclase 


275 


100 


1231 


X98333 


Homo sapiens 


organic cation transporter 


1704 


100 


1232 


W74955 


Homo sapiens 


Human secreted protein encoded by gene 77 
clone HOEAS24. 


212 


53 


1233 


Y94940 


Homo sapiens 


Human secreted protein clone yi62_l protein 
sequence SEQ ID NO:86. 


526 


100 


1234 


U76618 


Mus 

musculus 


N-RAP 


482 


82 


1235 


AF044924 


Homo sapiens 


hook2 protein 


380 


97 


1236 


G01459 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5540. 


417 


100 


1237 


AF000018 


Homo sapiens 


adapter protein 


164 


84 


1238 


W88633 


Homo sapiens 


Secreted protein encoded by gene 100 clone 
HE8EU04. 


250 


90 


1239 


W29660 


Homo sapiens 


Homo sapiens CH27_1 clone secreted protein. 


697 


98 


1240 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute carrier 


154 


52 


1241 


Y92710 


Homo sapiens 


Human membrane-associated protein Zsig24. 


709 


97 


1242 


Y95002 


Homo sapiens 


Human secreted protein vc34_l, SEQ ID NO:44. 


908 


88 


1243 


Y44905 


Homo sapiens 


Human potassium channel molecule ERG-LP2 
partial protein. 


325 


100 


1244 


AF284422 


Homo sapiens 


cation-chloride cotransporter-interacting protein 


511 


97 


1245 


Y53629 


Homo sapiens 


A bone marrow secreted protein designated 
BMS115. 


1888 


93 


1246 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


389 


97 


1247 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


168 


39 
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ID "NTD 1 6ft 

LIS IN VJ . 1 VtVI . 






1248 


AF072509 


Rattus 

11 V 1 VvrIvUJ 


glutamate receptor interacting protein 2 


559 


90 


1249 


AF247042 


Hnmn sunipns 








1250 


B08974 




F— f l iTn QTfc cArT^fpH nir^t^ir) c^miAni^A Pn^r^H^^ Wxr 
n.Ullla.il ^CUICLCU JjIULClIl ^CUUCilLC CIlCULlCCJ OV 

sene 27 SEO ID N0131 


1 OQ7 
luo / 


Q7 


1251 


LI 53 13 


Caenorhabditi 
s elegans 


nutativfi 


858 




1252 


Y29338 


Homo sapiens 


Human secreted protein clone it217 2 alternate 
reading frame protein. 


278 


75 


1253 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


211 


92 


1254 


G03074 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7155. 


294 


83 


1255 




T-Tnmn Qnnipn*; 

11U111U OCtpiGlIJ 


T-himan cpnrR+pH nrntpin TPilvJO' 55JQQ 




Q1 


1256 


AF286368 


Homo sapiens 


eppin-1 


222 


S4 


1257 


AF220264 


Homo sapiens 


MOST-1 


S7 


J 


1258 


G02227 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6308. 


281 


78 




I w Iz? IKS 


T-Tnmri cti n j i=>r» c 
JitJliHJ bd.JJlCIIJ> 


ijurnan secrcLCu pruiein iragineniffz encoaea 
frAm crpnf* 96 


51 




1260 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
tiVand fclone ^TW^ 


986 


100 


1261 


AF 140674 


-LJ.U111W o ClJjJ I \j 1 1 J 


7inr* mptnl Irinrrvtps^cp' AriAMT^fi 
ZjIIIC lllClul IvJjJI <JlCdoC r\LJr\l\l. 1 l>U 


1 79 




1262 


U28369 


Homo sapiens 


semaphorin V 


237 


67 






riomo sapiens 


Renal cancer associated antigen precursor 

CP/in pn/>p 


Zoo 


"71 
/I 


1264 


Y36153 


Homo sapiens 


Human secreted protein #25. 


187 


80 


1265 


Y781 14 


T-Trvmf\ ociT^ipno 
-L±L>1 11 L> itljJlCIlo 


ID NO:2. 




7J 


1966 


Y133Q7 




/\minu ctciu secjuence oi protein jtJvWj-jt-. 


iy i 


i nn 


1967 




IvallUS 


phosphatidylinositol 5-phosphate 4-kinase 




93 


1268 


U73167 


Homo sapiens 


candidate tumor suppressor gene LUCA-1 


159 


96 


1269 


AF190664 


Mus 

musculus 


LMBR2 


552 


76 


1270 


AL050332 


Homo sapiens 


dJ570F3. 1 (homolog of the rat synaptic ras 

VJ 1 r aoc-aUllVclLlIlg prULCin pijJ oVILvj/Ax J 


820 


98 


1271 


009196 




nuixid.ii bcL-reicu proiem, lij lwj. ozvj/. 






1272 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase isoform 


253 


92 


1973 


AT CX^/x&l 


Homo sapiens 


uJ joo\^i j.o ^novei AiYLr-Dinciing enzyme 
similar to acetyl-coenzyme A synthethase 




i ah 
1UU 


1274 


AF064748 


Mus 

mii^p , ii1ii < N 


S3-12 


3523 


61 


1275 


D17554 


1-Tftmn Qflttipn^ 

11U1UU jOUIVillo 




^77 


75? 


1276 


Y30715 


Pfnmo s;ariie»n<N 


Amino nfiH <3Pfiiif*npp of" n human ^f»r*rf*t"pr1 
lyi 1 1 ii i w av/iu o&uuwuwc wi a liv-iiiitxii ov^icicu 

protein. 




Oft 


1277 


AF146760 


Homo sapiens 


septin 2-like cell division control protein 


707 


100 


1278 


Y05069 

x \J <J \J\J S 


7-Tr> J7ir> s?mif*n^ 

X±.\JlliKJ Ofl|JIvlIo 


7-T??mfln rtmtf*in Qf*niif*nr k F> 

! XLtlilO.il i IVJXV A JJiK/lC/iil aCljUCllL-C. 


Z.O 1 




1279 


X59668 


Oryctolagus 
cuniculus 


aorta CNG channel (rACNG) 


267 


85 


1280 


G01051 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5132. 


489 


98 


1281 


G03411 


-LAUlllW JCIJJIWIIO 


HTnman <:prrptprl nmfpin <3PO TT~)7\TO* 74Q9 

-ilLiiilClll piULClllj ljU) V</ 1L/ INu. / 


19H 


*r j 


1282 


AF055084 


Homo sapiens 


very large G-protein coupled receptor- 1 


1635 


100 


1283 


AP1 1 7&14 

r\x 1 1 /OIt- 


Mus 

musculus 


oau-SKippea reiaieu i protein 




9<> 




T TR73 1 £ 

VJ O / J io 


.A.enopus 


in au^-z 




oU 


1285 


AF061346 


Mus 

musculus 


Edpl protein 


452 


68 


1286 


AB030182 


Mus 

musculus 


contains transmembrane (TM) region 


582 


68 


1287 


A13595 


synthetic 
construct 


immunosuppresive protein PP15 


185 


97 


1288 


AF254411 


Homo sapiens 


ser/arg-rich pre-mKNA splicing factor SR-A1 


837 


100 ! 


1289 


AF084205 


Rattus 
norvegicus 


serine/threonine protein kinase TAOl 


319 


98 
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1290 


AF038563 


Homo sapiens 


membrane associated guanylate kinase 2 


523 


100 


1291 


AF034837 


Homo sapiens 


double-stranded RNA specific adenosine 
deaminase 


468 


100 


1292 


M15888 


Bos taurus 


endozepine-related protein precursor 


937 


87 


1293 


ABO 10692 


Arabidopsis 
thaliana 


ATP-dependent RNA helicase-like protein 


636 


45 


1294 


AF209923 


Homo sapiens 


orphan G-protein coupled receptor 


1570 


100 


1295 


W67828 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HFEAF41. 


504 


98 


1296 


AC004832 


Homo sapiens 


similar to 45 kDa secretory protein ; similar to 
CAA10644.1 (PID:g4164418) 


648 


65 


1297 


X80035 


Oryctolagus 
cuniculus 


cysteine rich hair keratin associated protein 


575 


70 


1298 


G02645 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6726. 


223 


97 


1299 


Y59440 


Homo sapiens 


Human delta3 fragment #4. 


122 


32 


1300 


W70504 


Homo sapiens 


Leukocyte seven times membrane-penetrating 
type receptor protein JEG1 8. 


459 


81 


1301 


Y67315 


Homo sapiens 


Human secreted protein BL89 13 amino acid 
sequence. 


3916 


99 


1302 


M77693 


Homo sapiens 


spermidine/spermine Nl-acetyltransferase 


174 


96 


1303 


G01331 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5412. 


254 


69 


1304 


GO 1491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5572. 


747 


99 


1305 


AF 148509 


Homo sapiens 


alpha 1,2-mannosidase 


602 


98 


1306 


G01658 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5739. 


333 


98 


1307 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity modifying 
protein SEQ IDNO:l. 


332 


98 


1308 


AF033120 


Homo sapiens 


p53 regulated PA26-T2 nuclear protein 


348 


52 


1309 


Y73388 


Homo sapiens 


HTRM clone 3376404 protein sequence. 


147 


66 


1310 


AF063243 


Bos taurus 


ribosomal protein L30 


296 


90 


1311 


AF224494 


Mus 

museums 


arsenite inducible RNA associated protein 


688 


70 


1312 


Y73342 


Homo sapiens 


HTRM clone 2709055 protein sequence. 


1154 


100 


1313 


Y99419 


Homo sapiens 


Human PRO1780 (UNQ842) amino acid 
sequence SEQ ID NO: 282. 


1145 


78 


1314 


AF 116667 


Homo sapiens 


PRO 1777 


433 


97 


1315 


W75100 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HE8CJ26. 


807 


97 


1316 


AJ272078 


Homo sapiens 


APOBEC-1 stimulating protein 


789 


100 


1317 


AB041533 


Homo sapiens 


sperm antigen 


2607 


98 


1318 


U19617 


Mus 

musculus 


Elf-1 


806 


92 


1319 


U82598 


Escherichia 
coli 


ferric enterobactin transport protein 


768 


100 


1320 


D90892 


Escherichia 
coli 


SORBITOL-6-PHOSPHATE 2- 
DEHYDROGENASE (EC 1 . 1 . 1 . 1 40) 
(GLUCITOL-6- PHOSPHATE 
DEHYDROGENASE) (KETO SEPHO SPHATE 
REDUCTASE). 


709 


100 


1321 


W67847 


Homo sapiens 


Human secreted protein encoded by gene 41 
clone HPBCJ74. 


601 


92 


1322 


AJ276101 


Homo sapiens 


GPRC5B protein 


466 


93 


1323 


AJ276101 


Homo sapiens 


GPRC5B protein 


504 


97 


1324 


Y58628 


Homo sapiens 


Protein regulating gene expression PRGE-21. 


1584 


100 


1325 


U91561 


Rattus 
norvegicus 


pyridoxinc 5 '-phosphate oxidase 


1277 


89 


1326 


AF125533 


Homo sapiens 


NADH- cytochrome b5 reductase isoform 


1606 


100 


1327 


Y32206 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2825826. 


1531 


90 


1328 


AF151048 


Homo sapiens 


HSPC214 


657 


85 


1329 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


1330 


AF1S0681 


Homo sapiens 


guanine nucleotide exchange factor 


4314 


99 


1331 


AF111856 


Homo sapiens 


sodium dependent phosphate transporter isoform 
NaPi-3b 


3591 


99 


1332 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


1333 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 
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1334 


Y25755 


Homo sapiens 


Human secreted protein encoded from gene 45. 


1380 


96 


1335 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4742 


99 


1336 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


1337 


AF095927 


Rattus 
norvegicus 


protein phosphatase 2C 


1931 


95 


1338 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7958. 


621 


100 


1339 


AL008582 


Homo sapiens 


bK223H9.2 (orthoiog of A. thaliana F23F1.8) 


626 


100 


1340 


X61615 


Homo sapiens 


leukemia inhibitory factor receptor 


5820 


99 


1341 


Y01519 


Homo sapiens 


A carcinogenesis-inhibiting protein. 


7528 


97 


1342 


AF207600 


Homo sapiens 


ethanol amine kinase 


2372 


100 


1343 


U54807 


Rattus 
norvegicus 


GTP-binding protein 


1167 


97 


1344 


AC020579 


Arabidopsis 
thaliana 


putative phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


51 


1345 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


1346 


W74787 


Homo sapiens 


Human secreted protein encoded by gene 58 
clone HHFHN61. 


1171 


100 


1347 


M55542 


Homo sapiens 


guanylate binding protein isoform I 


2636 


87 


1348 


AF 183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


1349 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


24 


1350 


AF295530 


Homo sapiens 


cardiac voltage gated potassium channel 
modulatory subunit 


562 


99 



TABLE 3 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino, acid sequence (A=AIanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
J-Isoieucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 5 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine ? W=Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


1 


1351 


A 


2 


337 


1 


TPSLIHQAPTPCPAGL WG/PPNGHYHGS *PGC 
HWPQAPHRA* * * GLLPPRWLGHGLPGGP AAP 
WAASQWVDGVAGRLPGPAWSWHASGAAPA 
QPGPL*LL VPGS SGLPDPRDP 


2 


1352 


A 


27 


100 


366 


IRNSSIRPMKERETBCLSAKHMITCSASYDIRGL 
Qf ETTA YHHTPIRMAKIQKT/GHHQC* * ECG AT 
GTLIHGWWGCKVVEPLGKTVWQIPK 


3 


1353 


A 


40 


3 


314 


. HASAHASVVLKDNSELEQQLGATGAYRARA 
LELE AE V AEMRQML QLEHPFVNG ADKLRPD 
SMYVHLNEL* Q SLVENMLLTVVDTH\RTPI* R 
SCNYTLALILFL 


4 


1354 


A 


74 


2 


292 


TASALFSCPDGGSLAGFAGRRASFHLECLKR 
QKDRGGDI SQKT VLPLHLVHHQ VAHTFGQ AT 
VTCQQARQSPG*RTNPE/ALQWVXPVSDGWH 
VLPLP 


5 


1355 


A 


78 


114 


850 


ENCRV A SNLPG VFF SEDTAQ S GS YMRI S AHPP 
NAGGEVSNGPKRKLTLMLNFSLPSSGLNAGA 
F Y AL STLLNRMVI WHYPGEEVNAGRIGLTI VI 
AGMLGAVISGIWLDRSKTYKETTLVVYIMDT 
GG AW WC YTF YLGTGDTCG* CFITAGYTMGFF 
MTGYLPLGFEFAVELXSYPESEGISSGLLNISA 
QVFGIIFTISQGQIIDNYGTKPGNIFLCVFLTLG 
AALTAFIKADLRRQKANKETLEN 


6 


1356 


A 


81 


97 


376 


EWFS YMLGSNMS VYHSP* SLEPLCKVLSES* A 
YLR VPFIRILLNAR* IPtKA YKRMSLEIKLLI/RE 
* CLFQEMGLSLQWL YSARGDFFRATSRL 


7 


1357 


A 


93 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYP 
ATALADNKPVAPDRRISGHVGIIFSMSYLESK 
GLLATASEDRSVRIWKGGDLRVPGGRVQNIG 
HCFGHSARVWQVKLLENYLISAGEDCVCLV 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine 3 R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, j 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














WSHEGE1LQAFRGHQGRGIRAIAAHERQAWV 
ITGGDDSGIRLWHLVGRGYRGLG/DLGSLLQ 
VP* * ARYT Q G CD S G WLL AT AG S D * YRGP V SL 
* RRGQ VLGAAARG*TFP VLLP AGGS S WSRGL 
RIVCYGQWGRSCQGCPHQHSNCCCGPDPVS 
WEGAQLELGPAWL 


8 


1358 


A 


106 


3 


350 


FSSLLSGRISTLRDETGAILIDGDPAACAPIIKF 
LLTEELHLRG V SI Y VLRHE AQI YGITPLWC AL 
LI/CRRL* SDS CMRAALNDRGL YQVLILDGL V 
QCLGFVDSDSRKMVSTLT 


9 


1359 


A 


115 


49 


186 


QAWAIFKGKYKEGDTGGPAVWKTRLRCALN 
KSSEFNEGPERERMDV 


10 


1360 


A 


123 


2 


1249 


KGCRTQEKVDRTEVIRTCINPVYSKLFTVDFY 

FEEVQRLRFEVHDISSNHNGLKEADFLGGME 

CIXGQIVSQRKLSKSLLKHGNTAGKSSITVIA 

EELSGNDDYVELAFNARKLDDKDFFSKSDPF 

LEIFRMNDDATQQLVHRTEVVMNNLSPAWK 

SFKVSVNSLCSGDPDRRLKCIVWDWDSNGK 

HDFIGEFTSTFKEMRGAMEGKOVOMHECiNPK 

YKAKKKNYKNSGTVILNLCKIHKMHSFLDYI 

MGGCQIQFTVAIDFTASNGDPRNSCSLHYIHP 

YQPNEYLKALVAVGEICQDYDSDKMFPAFGF 

GARIPPEYTDSHDFAINFNEDNPECAGIQGVV 

EAYQ SCF\PKAPTFTGPTNICPHS SRKVAKFRR 

SEGN* HQGRAF AIIFILVDPGQ VGV YSQDMGP 

DNPGGHFV 


11 


1361 


A 


147 


614 


9 


ACARKQLLGRTVFIWFVGQLLGGELKGYSKT 

NTTSSRPASSRGVTLSSSSSSSSSLTKDALPSSL 

KSDSTTITSGLVFPFRSLCVNPAKSSVSESVSSI 

KILLSSSVKYLE*KRTSCCFPDSSESKLSQLSS 

DER VSMGTS SRKPTNS S S SL GALKMS ATS\* G 

SGSESPTPFFLTGLQSPPSTRPREPGLTTARNS 

TTLTRDC 


12 


1362 


A 


177 


12 


416 


LIPSEPALDSLVDPRVRSRKQPFVIYPVYDTAI 
DTKIHFSLLDGNVGEPDMSAGFCPNHKAAM 
VLFLDRVYGIEVQDFLLHLLEGGFLPDLRAA 
ASLDT/AEIGAMDFLLS* LFTLCLMMFFFIYPFI 
NLLTMNVY 


13 


1363 


A 


249 


535 


105 


WTFHRHLSPAPLIVCDQGTCVVSYYPQNIVQ 

MPDTQMEQGLN/HLFLDGNA*PHSVECYCPS 

TFEIAIKITSFVLYFHRYRAPEVLLRSSVYSSPI 

DVWAVGSIMAELYMLRPLFPGTSEVDEIFKIC 

QVLGTPKKVSTLVPKLL 


14 


1364 


A 


254 


572 


201 


YLLTXIGNLMMLL VIN ADS CLRTXM* FFLGH 
FFFLDIC Y S S VTAQD AAEFP VS* KPILV WGYIT 
* SFFFIFS WGTNGCLLS AITYAC YAAICHPLLS 
TMVMNRPLCTATVNATNKMGFLNSQVN 


15 


1365 


A 


257 


425 


68 


THAKFLNKKFNIPKXVILPKXVYIVKAIPTKM 
AIEFLLECDQNIT\KLICENT*KMAKNI*KRRV 
TFTPIET*HPVKQMIKWQ*LTAWLRNRGYKKI 
KQTPNSETAPSVCRNLVFDKCG 


16 


1366 


A 


263 


104 


481 


FCIFRTTEEDRGGDDCVVSVWTKQRNNSCVK 
SKDVFSKPVNIFWALEESVLGVKARQPKPFFA 
AGNTFEMTCKVSSKNIKSPRYSVLIMAEKPV 
GDLSSPNETKYIISLDQDSVVKLENWTDASRV 


17 


1367 


A 


298 


68 


208 


RKRTNNPIKLDKKFEHFKNEDPITSKHTKMW 
VSSLAMKEMLTKTTM 


18 


1368 


A 


300 


904 


1 


LWGITGTRHHARVIFIFLVETGFPHVGQAGL 
ELLTSGDPPALASQSAGITGMSHCARPKGHFG 
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SEQ ID 
NO: of 

eotide 
seq- 
uence 


SEQ ID 

NO: of 

\J w tj L 1 VJ. V 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

nnrlpfrtirlf* 

location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

IU^lILIVJJU 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

J. 1 kl\illj 1CU.CIJ.111.1C/, VJ VJlj'V^lllVv, XI XxloLlU-lilC, 

I=Isoleucine, KHLysine, L=Leucine, 
M=Methionine 3 N— Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine 7 
T==Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














TTTT K*lV/nPYTM^OT<rMP*PTrNIT TT T T TTPGNT T\7TP 
KPNMGWLGPKTAFV*KDEVLSGIPFAKGRCR 
WK*DY* C/LQEVTDPIMEKGKKKKRTASFFK 
GQPHQSTNALLRRCVR*RYHLS\TVETAGLP* ! 
KNTGHIPGQPFLFfsX WKC*NVICI* * Q YK W*Q 
NTGVKNKSFCPH*SSSPST *FIGHHSRNF/PSFT^ 
TEPHSVVQAGGQWRNLSSLQAPPPGLMPLSR 
ISLMSSWDYRRPPQ 


19 


1369 


A 


302 


3 


445 


NSPSRWAKIQMFEHTFCG* GCG/ER/NVHIHCS 
WICRLRPLLWRAVREYLSKLKNAELSFDPGV 
SLLRI YAIDMPTSI * DEKEALLFAFL AFHE * HC 
KSRIWAVIQ/CIHL WD WLRKL* CFHRMKFYA 
AV*NKPRHLLSHIWICDVQNILLK 


20 


1370 


A 


304 


1 


1339 


FFFCGKEVPLFEQNKHPGPRATTSPGA/HARA 

LLSAGEFTAGVGLSP*AIHSFVWLCTFIQHGA 

GGPCHQPGGSPGPWMHTTQAGHLWEGAYPG 

GSSTWHQVPGQLGGSWGPRERSLLGSFIKCSP 

CPHPPGFRLWMSPNQKPPTENPGVMGRVWR 

LMPGESPLIWEAEGKEDI1LSPEGQGHSE/PVA 

PLHSSLGNTVKP*PKNQKPKQNRSRHGQ\GF 

RICRTVPGGPCPSPSGFRSCRR* GFSA*TRS WP 

DAEPPSTPDTAPRCCTQSDTSSQGPQ*S*WRR 

CRALPGRLCSAPAAGLRRARPRLSESRRGNSP 

PASPAAASARCPSWGPSCPARPPSRPAAGTEP 

AAPSRCTAWLRGEREPGPRPPGRRPRSGRGP 

VSFAPEVLSLPAVRQTKSWRWRNEEEITRPW 

ALVRSRGG 


21 


1371 


A 


326 


799 


1587 


GSQVLPPP V PSQD S ATLPQDA* GPRAAPGQPVC 
Tj^riT nn A n\/L? t? t ropvt phphp^ hai ^rmr v> 

IV KjLi \^\jf\\j V ISJ^vLyLxvjJC/ V ij^v^r^r T vjt/\J-< ljV^Lyi_»r 

HLSFSPRQGAAPDTEPSAWGPAPTGATGPGLP 
LRHVRLF S AGAPRGAATPCPPALLH GPA WPP 
ARPMFRGHPPVRPLGPWGKVAAGPRALCLA 
GVPAVQGECATKPSG* GL*PAHLRGPPGPEVL 
QWHWQLSAGRDPVPAEDPPL*EGPLGPGGPA 

QGSGPVGGQGLR 


22 


1372 


A 


327 


146 


652 


PHLENPHPEHSFPGAPLT*STLSWSILSPREPSP 

GAPCYPGHPHLENPHLEHLLTWRTVTWSTLL 

PGAPCYPEHPHLEHPLTWSTPHLEHPSPGEPL 

SCRTPTRSTLHRDHPT P*CT STFFSPT*GWG^T P 

APPSTPLVLDVAPPGPQPASSCPGRDSCYSVP 

GTVVSP 


23 


1373 f 


A 


348 


397 


2 


CIVSSCQGTRKPCHLEDANKINKQSPTLEKIES 
LQESL* VKQ* LIVAEKYVQILHPRKKYFQRPL 
T^NEKRKMKKRKKEKKKCRERMQRRSKWRR 
EEKKE*RREE\EERKXEKEDRKERRKETSPRG 
SRRLLRD 


24 


1374 


A 


362 


170 


352 


GRAT DTAAGSPVOTAHGT PSD AT APT DD^MP 
WEGRTTAQ WSLHRKRHL ARTLL V SRVRGPQ 


25 


1375 


A 


384 


373 


128 


YLITTILETGYLWKNRHSDQ*KRTENPERDQH 
KYPBCVDFCKSN SMKNRL CNKWH WTN WIFTD 
KKINLNLKPHTKJLTPNIKKN 


26 


1376 


A 


397 


383 


165 


EVKNTNPFIFSGTNLTI WIRSI* RKSDEJNQRTK 

*MEKYSISLDRlU.NTVKMSFLPNLrYKJFNTISI 

KIPANF 


27 


1377 


A 


406 


103 


380 


KSKATG YMVNI * ICLI V\FL Y ANDEQLEIEMNK 
IVP\F^GSKNK1AFTNLTKYQNIQNRHAENYKI 
LVNKJEDLNKWRNVLLSWIGRRNIINTMT 
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SEQ ID 
NO: of 
nucl" 
eotide 
seq- 
uence 


SEQ ID 

NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

11UUJ. CU L1UC 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 
of peptide 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

1 JL Iltillj lcllclllllltij VJ V_HjrdllCi a XI XxlollUJLilC, 

I=Isoleucine, K=Lysine, L=Leucine, 
M= Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tvro s ?ine X=T In known *=Stor> codon 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


28 


1378 


A 


408 


14 


427 


TICTNKFNNLDFTK/FLERHKLSKLTOEEVFNT 

ITLKTSRETELVINK*VIPHKEKPGPDSFTGEF 

YQTFKEEL/II/ILHKLFQTIKYGRILPNSVYETSI 

TLKPKPEKDL\KJEnSTYRPLPLSNIDAK\LNKTLA 

NRI**HIR 


29 


1379 


A 


434 


395 


128 


IYSKMCMERQRLNN*ILKKNKVRGIAVPDVK 
VY YKPT VIK/TS WIL * KDSHI VE WNRLENLEID 
PN/IKRLILDKGAEATEWRKDSFFRQWQ 


30 


1380 


A 


455 


2 


228 


FFFETFSHWTOAGVOWOWGFKRFSPFGT 

SWDYRYAPPRP\ANF\*FLVETGFYYVAQAGL 

KLLSPGDLPALAS 


31 


1381 


A 


462 


393 


2 


QLMFDKG VKNIHXWG WTPPFTK* Y WKNWISI 
GRRMNT VPYT StRYTK TNSR\KDT TVRPFPTKT V 
EENTGKTIQDTGLGK^FIAKTSKAQSTKTNK* 
KRQ TRYIKLKXKKS TASKENNRVKRQPLE *EK 
IF AN 


32 


1382 


A 


474 


125 


471 


VKPYEIAVFLVKPIEYK*HLLSDPAIPLSGPLK 
EIKAYT/1^CTP]V1FAAPVSVIA/RN*KQSK/CQ 
KQ*YVHRMEYYTTIKRSEILICTTTWVDFRNT 
ILRETDRIHKTT YD VI SLI 


33 


1383 


A 


488 


1825 


2 


KSACSFICSEEQPASPSPLKPGTYASETXRPRDP 
HAAGPRRDS SEAETRRPRG A/DGSGT V VKGT 
PGSPAPPCS WGHGGVETEGAG* CPAAPGTDLR 
APG GS AG S * \GLP S AGG SRGRKG WRAAGRQP 
STR*GRPGRHGGRGE*AGHPEPRQSALQSAG 
L/ASSPEPMGAALAEDGSGDSRGAGPRPQE* P 
PSVLSRS\GS*G*G*AASGTASSPRSHSSRLGPP 
SAGFHGLRCGQPPFAAAPPGPWPGTGRPAGG 
AGSPP AAAGT APP ATRGAQ SRRQNRTAGRN A 
SPQTAAGAGSPVQ WAL SRATG*TGETGS WC 
AGGTHQATHLTAAWVCPPTWSVRPGGSGPA 
AGLGR* GRHPAQSPPLPVPRG*PAWPQE APSP 

%j± /\ooiy V J-\ t nji3VJkjt^ VV ± J VJ J ,*-\Jlv VJ I J~\ 1 J-\ 

PAWPAAGRGRQR* GRQS AHPPPRR* STA VSL 
SGTS* WRRSP* AGTRTQQC* SPWLVPACS SRP 
L*RGTRRPSTQQSPQTTGTPGRSAGPGHPRS* 
GGRSPAGTGHLGAQTVASPH* GHWPTALSCL 
WA S A SPPGPEA PPOTG APTGTNrR YR A A S A R 
RSSVAPACA*GWQ*AGSFPAVLRGPP*RVRER 
GALTHRPRAPDE 


34 


1384 


A 


497 


422 


2 


APGASVGRAQAAEG*RGGPTGRPPSALGVS/E 
AGR AGRAGEGRPVPPAYPLCKS AOTSGPPK A 
RLS\PPL AS CGGRGPP G G AAC ATC APP AGP AR 
SSRCRRRSPPE*GPR*PSRPARPSPGSAASRRQ 
KLTPCRCQFRGLCA 


35 


1385 


A 


509 


156 


475 


PTP YPGE* Q AAFLLRGPGLRPPA/DP SLR/HRN 
LTELWAVTDENIVGLFAALLAERRVLLTAS 
KJLSTLTSCDHAFCALLYPMRWEHVLIPTLPPH 
LLDYC* CPPLPRT 


36 


1386 


A 


512 


3 


1631 


FFFSFVCHLYCVSPTPGPHGRLATWL/PGLLA 
FLGL AAGG QTL CP AGELPGHARAQ AS G APG S 
VLTAVPGRRRVHTCGPGPAAPSTRGFGPPPAT 

V J — lXl\ V X VJlAJLvlA. Till V_/VJX VJ 1 rVjTLl U X IWJIjVI X X DJj 

GHTRPARPRPV\PFAPAVFQEPGGQGHGAA/P 

PATGHSAPRGCPPARAAPrGSATPAPPPAACA 

AFHSAWSVPPAGRQQG*RVPAPAFRRTTPGT 

PGQHLLDRPGAPPAQGSGPAPAPPPRLAGPA 

GPAAPPPGPPAASWHSSLSKSSSSLXGWSPPLP 

VGPGSLQ*TPPPQGPHLSGSCGGTSSWRGQR 

AAVARRLRSWNACGLSRVAGRSSASYPGRE 
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SEQ ID 

NO: of 

HUCl- 

eotide 
seq- 
uence 


SEQ ID 
NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUL<all.UJU 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=GIutamic Acid, 

1 JT ilCilj IClicUllilC VJ VJl^t/IllC, 11 XJLloLlQiliC, 

1-Isoleucine, K=Lysine, LHLeucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W==Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GRP^OSO*P A fiPPGMR GPPT R nw^p^s^G^n 
GPGPHPASTWLRAGKTGPSPPACGCA*LPPPS 
VSAAPQSPRTRCPRGCAAAAGLCVLAAAGAS 
HG A\GLP G VRVHTQRVHIH* GAG/GCQTPRPR 
LRSLP VL GLP APRCP V S AHP WHRRS GS S CHA 
ARLVPRI-IP APGCP* *TG*\PLITGFPEP* A* GLP 
NHQAVGLEASGALQAGHRDELPTMVQLLDH 
SPDYPLKGRPHAP 


37 


1387 


A 


620 


828 


1 


FRLPLAAGA/RGAAEPRVAVSMAPDPSAKIH 

WF A ^PPlV^n^l^PHOT< r riT^XrMOTPr , FXTWVPT7T C\ 
vv ii//\L_)r iiLiviv^oivoov^rvvjiviNiN i nv^riNxi v ivr i~>v*f 

RLNSTHLYACGTHAFQPLCAAIDAEAFTLPTS 

FEEGKEKCPYDPARGFTGLIIDGGLYTATRYE 

FRSIPDIRRSRHPHSLRTEETPMHWLNG*EDE 

AQDDGG* GTI S SFLLP WP ADHPTPKSPGEP VH 

siPvrrovRGOPOSGnKFSPAr'T wct tr 

oil. v v_> v^v^/ v rvvjv^i ^ovjvjxvXjOx iT^v^j-zrvojuoi^ v^±-< l n. 

\DAEFVFSVLVRESKASAVGDDDKVYYFFTE 
RATEKESGSFTQSRSSHRVARGIPPL 


38 


1388 


A 


739 


1 


427 


FRAMVSSTLKLGISILNGGNAEVQ/QGNRGKG 
TSEEGKEG*EVPV*LPVSPPLPRPLQKMLDYL 
KDKKEVGFFQ SIQ ALMQTC\GEKVMADDEFT 
QDLFRFLQLLCEGHNNDFQNYLRTQTGNTTT 
INIIICTVDYLLRLQESI 


39 


1389 


A 


767 


1 


1030 


TLDLTGPLLLGGVPNVPKDFRGRNRQFGGCM 
RNL S VDGKN VDM AGFIANNGTREGC AARRN 
FCDGRRRQNGGTCVNRWNMYLCECPLRFGG 
KNCEQGEWPASSIPPVTAAWEALLLDVPGTT 

RRAPAPASGVPSPSGVGWDR*AGPAEPSPSTP 
ATVII S VPW YLGLMFRTRXKEDS VLME ATSGG 
PTSFRLQVTGAPCHQGTC*VGARGRDPMLSG 
LRVTDGF WHHLLIEI .KXTVPCEDSEMFCHT VTM 
TLDYGMDQVS WHLHLL WG* TLPPAQGKTGA 
SEDKVSVRRGFRGCMQVRGGCGGRGEACPS 
QAAPRL 


40 


1390 


A 


801 


69 


399 


IHKIIIHKEDLNK WKYILC SGMERLST VMIP V V 
PQIIYKFNA*Q\VILKFTW*E*GAKITILRKNKL 
RGLVLVPLSTC*VKYLLDKVLPHIKTYYEAR 
VNKSVVLVOVTIM 

T lli\U V Y X-l V Y X XXYX 


41 


1391 


A 


835 


7 


195 


SMLKERKVFQFPSCLFFQYITWLGPPYHVLFD 
S S VTNFSIGAK* D1LQ S VMNCL YAKRIPC VT 


42 


1392 




841 




415 


GSTHASGYDKTPDFTLOVPVA VFGHTTHWTF S 

VJU X X ±JXKJ\-f X JU'J/V 1 X JSX XX-/\J V X Y V J-jVJl XXXX X. VV XJL-*i_> 

KASFGDECSHHAYLHDQFWSYWNSLKHRTW 
QGIGTVASNLSQL*TLNAPFPELLLFRSLARTG 
F VLT* VRFGPGL VI Y WYGFIQELD CNRERGILL 
KACFPTNIVTL 


43 


1393 


A 


845 


358 


92 


PAT SPAPVPOKKLGSPLPf DPCLGPSSWLT SVG 
LGWPRL*PRRGPGDPGSLPATPPLLTPPHTLLP 
QRPMLPPSHAGLARPPPPEPISVP 


44 


1394 




853 


452 


I 


T POYPFFPRT SPKSKT VKHSAT **P<\AT TCPPTFC 

SPRCIPRTSLYFTICC/PPALQL/SPIEDPPAIYRS 

PPTHMLRSASQPLNQAPTLVKGHPPSRFLQG 

QVSCPPQPTLPREKPLPLHLRPPPRPAQPPLPR 

PLTFSTRRNVDPEIPERFR 


45 


1395 


A 


894 


379 


162 


GVYPPTVFDN Y S V QTS VDGQIVSLNT WDTAG 
QEEYD/RLRTLS*PQTSIFV1CFSIGNLEFPIYGT 
WLSMSMGK 


46 


1396 


A 


900 


1 


366 


TTKKTLISNNVSSRSLPILPELKAFSLAFNDPL 
EIQKYMR17DQ* C VTHDISL YIVTKLALIFLIPR 
VFLFHQLNIT* * CLHFFTMTTFI AIPF SFLFLGR 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 

C\ 1 A 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
ox pcpuu.e 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine ? 
F=Isoleucine, K~Lysine, L=Leucine, 
M=Methionine 7 N=Asparagine, P=Proline, 
Q— Glutamine, R— Arginine, S— Serine, 

1 1 111 CU11111C, V V CUlllW; YY L I y ^Jl.\JjJLl<Xlk^ 

Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














D/KSLAMLPRLVSNSWPQVILPP 


47 


139 / 


A 


QA A 


l oz 


z 


CSEIAP\CTPAWVTQRDFFRKKK 


48 


1398 


A 


963 


216 


308 


HFTPDRI AIVKNTRD SHC WRGC * EEG APARC 


49 


1399 


A 


967 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWK 

GRKHASRTARAHVFHPIRQSIRSPVRGRPGDP 

t> a autd c a ptdt r\c*v \ cd nr.* no a dtd & n 
KAAH IKdALj 1 l<J^^LJ^^oKUO^oiS.^Jr Ai 1 K -b 

GGPGSAPAPLPASSGCSLFPDSSPWTPPPPAPG 
AAAAQP* *TPRCPAALRAGAHIGRVGRPY 


50 


1400 


A 


973 


45 


421 


EKCIQALDVFVFCYIDHSSHCLMSCD*E/DQA 
LNFMPLEMEPKMSKL AFGCQRSSTSDDDS GC 
ALEEYAWVPPGLRPEQIQLYFACLPEEKVPY 
VNSPGEKHRIKQLLYQLPPHDNEVRYCQSLSE 
E 


51 


1401 


A 


992 


2095 


194 


IRIRHEAARSCLGCAAGHVPAPGLRLLPTVRG 

PPGRRGPAAPGCVCY* SGESTFVSHVPQRMA 

WPGSAPPRGFHPLQSQTSPSDTVSSPQLSKEE 

DGPGWEHPLSSSL* SLGQ AGGNH* QPEELAG 

WEPRGPPSLAPSSPT/TMWTALVLIWIFSLSLS 

ESHAASNDPRNFVPNKMWKGLVKRNASVET 

VDNKTSEDVTMAAASPVTLTKGTSAAHLNS 

MEVTTEDTSRTDVSEPATSGVAADGVTSIAPT 

AVASSTTAASITTAASSMTVASSAPTTAASST 

TVASIAPTTAASSMTAASSTPMTLALPAPTST 

STGRTPSTTATGHPSL STALAQ VPKSS ALPRT 

ATLATL ATRAQTV ATTANTS SPMSTRPSPSKH 

MPSDTAASPVPPMRPQAQGPISQVSVDQPVV 

NTTNKSTPMPSN 1 1 rEPAF JPIVvJll KAQAR 

EPTASPVPVPHTSPIPEMEAMSPTTQPSPMPYT 

QRAAGPGTSQAPEQVETEATPGTDSTGPTPRS 

SGGTKMPATDSCQPSTQGQYMV/DHH*APHP 

GRGRQNSPSGGAVTRGDPFHHSLGFVCPAGL 

^JiJ^Ql^iiOLnPOULl/NQKL) VOCjLKJN V KO ALr A 

WREAWPLPRPFLLPLRPNQVLPNSFGAIEEIC 

QMLKHI 


52 


1402 


A 


994 


1 


462 


ESGEFLVSFTLKKPTNVFHHINGMKFFNK/LIF 
* SHTDIAF YKIQHPFMLKALTKWA*EGT*PDR 
RYLH* SLRLNGEQLBCTFPLRSGMR* G/C AILPL 
VLNAMLSIVPAVVPAGKTRHEKEITCPLIGQE 

I^lV^Jr o 1 V OUiVArN 1 V iMNivlVi^oxVis>x^I-,J£, 


53 


1403 


A 


1011 


1 


630 


PEVIQQSAYDSKADIWSLGITAIELAKGEPPNS 

DMHPMRVLFLIPKNNPPTHCWRRELESFKEV 

' LMLA^ 1 isJ_^rMu\Jr 1 AivJtJLLrUHJvr 1 V JsiN olvrv 1 

SYLTELIDRFKRWKAEGHSDDESDSEGSDSES 

TSRENNTHPEWSFTTVRKKPDPKKVQNGAEQ 

DLVQTLSCLSMIITPAFAELKQQDENNASRNQ 


54 


1404 


A 


1016 


1 


222 


ISIDA*KAFDKIQH/CFMITTLKKLGIDGKYLN 

TIKAIDDRHTVSTILNVEKLKAFL^RSGTRQRF 

PISGSGARI 


55 


1405 


A 


1033 


3 


366 


HASVDGDEGSDDVYYYYTPAILRELQALNTA 
FAAFT^TPPFFDRMT SFDPWttPAHMTKGYMPI 
HNIPHTEVID VTGLNQ SHL YQHLNKGTPMKT 
QKRAAVLYTWHVLEQLEILRQINQQSHGPG 


56 


1406 


A 


1044 


5 


429 


SVLTLQTRSPSKPLS\RKLMDWEVVSRNSISE 
DRLETQSRASRSPPVTPNQSQETPVDGKPLAL 
PPNQ S QKNIRYHIH YLHLQ Y YLDRHIS ATLPEP 
S S SGIPTPIAVITDALTDL VELILGQPCSEESGR 
APGTLFLLAL 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G— Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine s P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valtne, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


57 


1407 


A 


1050 


11 


430 


GAYAFETNGFPIMLVLTTDKIEGDVGIAGLYD 
MH\ISLPMAFLLRTLVRCTSYIIPVTHVLSTPV ! 
TCLRRREKDGVIVDVLSDTASNHNGFPVEEH 
ADDTHPARLQGPTLRSQPMGPLKHKAFEERA 
NLGLVQRRLRLED 


58 


1408 


A 


1058 


258 


419 


LKHRD TP WGANNRAL S CTPLTS LTLCALCPL 
PCLGCPTXATCRLYQTTVAVVF 


59 


1409 


A 


1064 


3 


425 


KAFSFTTSLIGHQRMHTGERPYKCKECGKTF 
KGS S SLNNHQRIHTGEKP YKCNECGRAF S QC 
SSLIQHHRIHTGEKPYECTQCGKAFTSISRLSR 
HHRIHTGEKPFHCNECGKVFSYHSALIIHQRIH 
TGEKPYACKDVGK 


60 


1410 


A 


1065 


204 


419 


GGPPGPFLAHTHAGLQAPGPLLAPAGDEGDL 

LLLAVQQSCLADHLLTASWGGK/DPIPTKALG 

EGQEGLPLTV 


61 


1411 


A 


1079 


3 


383 


RHSRAHLCQPFHLVMRDLLQLGQDIPQGCHY 

LEENHLIHRDIAARNCLLSCAAPTRAATIGDF 

GMARYIYRTRYYQLGDRAL/LPRKWMPPEAL 

LEGIFTYNTDSWTFGVLLWEIFSLGYMPYPGR 

TN 


62 

» 


1412 


A 


1080 


1 


859 


VVEFLWSRRPSGSSDPRPRRPASKCQMMEER 

ANLMHMMKLSIKVLLQSALSLGRSLDADHA 

PLQQFFVVMEHCLKHGLKVKKSFIGQNKSFF 

GPLELVEKLCPEASDIATSVRNLPELKTA VGR 

GRAWL YL ALMQKKL AD YLKVLIDNKHLL SE 

F YEPEALMMEEEGM VIV GLL V GLN VLD ANL\ 

CLKGEDLDSQVGVIDFSLYLKDVQDLDGGKE 

HERITDVLDQKNYVEELNRHLSCTVGDLQTK 

IDGLEfCTNSKLQERVSAATDRICSLQEEQQQL 

REQNELIR 


63 


1413 


A 


1083 


2 


615 


SSFAKHKRIHTGEKPFICLECGKAFTS STTLTK 

HRRIHTGEKPYTCEECGKAFRQSAILYVHRRI 

HTGEKPYTCGECGKTFRQSANLYAHKKIHTG 

EKPYTCGDCGKTFRQ SANL YAHKKIHTGXEKP 

YKCKECGKAFKSYYSILKHKRTHTRGMSYEG 

DEC/QRSLN/RSSILSNHKIIHNEEK/PLKCEKCE 

KAFNHTSICCRHKKN 


64 


1414 


A 


1084 


946 


1 


KKQDL S S SLTDDSKN AQ APL ALTE SHL ATLA 

SSSQSPEAIKQLLDSGLPSLLVRSLASFCFSHIS 

SSESIAQSIDISQDKLRRHHVPQQCNKMPITAD 

LVAPILRFLTEVGNSHIMKDWLGGSEVNPLW 

TALLFLLCHSGSTSGS\HNLG\AQQDQCKISFS 

FFSWLTTGLTTQQRTAIE\NATVAFF\LQCI\SC 

HPNNQKLMAQVLCELFQTSPQRGNLPTSGNI 

S\GFIR\RLFLQLMLEDEKVTMFLQSPCPLYKG 

RINATSHVIQHPVMYGAGHKFRTLHLPVSTTL 

SDVLDRVSDTPS1TAKLISKQKDDKKKK 


65 


1415 


A 


1087 


103 


324 


PRAFEFVHTEMIVG/RVQNIHLFTLQVLEDRA 
LFTMSVGSSLWSTYLIHVMALP/DRELLKPNA 
SVALHKLSNALV 


66 


1416 


A 


1095 


3 


493 


HETCSVTHIVSFSLPFLNPSHPASTPGHTENEQ 

PSLVWFDRGKFYLTFEGSSRGPSPLTMGAQD 

TLPVAAAFTETVNAYFKGADPSKCIVKITGE 

MVLSFPAGITRHFANNPSPAALTFRVINFSRLE 

HVLPNPQLLCCDNTQNDANTK\EFWVNMPNL 

MTHLK 


67 


1417 


A 


1098 


57 


356 


LKLTSLGFIIGVSVVGNLLISILLVKDKTLHRA 

PYYFLLDLCCSDILRSAICFPFVFNSVKNGST 

WTYGTLTCKVIAFLGVLSCFHTAFMLFCISVT 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 

pcpuuc 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
m 

USSN 
09/496 
914 


Predicted 
beginning 
liuL/ieuLiuc 

i\.j\^ril iui i 

correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

c or <?nrvn rl i n cr 

to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine 5 
D=Aspartic Acid, E=Glutamic Acid, 
r — r iicny icuaiixiic, vj — vjiyomc, xx — nioiiuuic, 
T=T<in I purine FC— T vQtnp T T piin'rip 

M=Methionine, N=Asparagine 3 P=ProIine, 
Q=Glutatnine, R=Arginine, S^Serine, 
T=Threonine, V=Valine 9 W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RYL 


68 


1418 


A 


1106 


1 


1326 


MGKISATGINMGTKCSWALVWHLESYDPBCH 
YEREGMQDWKTASGQSEEATQQSSQKPQPH 
YTT YQ S S SFLKYS SESHLLA WRENSSEGSFQF 
PGRSRARPPRTRQQRRGAAAGPGRGAVRLG 
HPQ S AAQPQLRAAARIPE SP AAFP AQPRPGS A 
RNSDASGPASL SRTLGRASSPRPPQAPDVTAP 
SPAALAPRAARGGSRAAALAGAEAEEPLRTL 

APPPTP A A APPPPPPPPPT PPfr APPPPVT? i^V^P 

RAR APPWR/P A ATGPPPXRP V AP SRK L G S AR A P 
APALQIRKGTSSGLPGRGGGSGPGNNLS S VA 
GNWRGSSFAVERPGMAKYQGEVQSLKLDDD 
S VIEG V SD Q VLV A V V VSF ALI ATL V Y ALFRN V 
n viN iriJr join v/JC/L v is. v i^ivijyv^JL'V 1 a \^iJt\r /vrv l ixi^ 
QFYTDMYCPICLHQASFPVETNCGHLFCGSLT 
PNSIW 


69 


1419 


A 


1107 


2 


466 


FDTARLHEFGTSITQIFAVDNREDLQKWMEA 
FWQHFFDLSQWKHCCEELMKIEIMSPRKPPLF 
LTKEATSVYIIDMSIDSPMKLESLTDIIQICKIEE 
TNG QFLIGQREE SLP/SS/C GPH SLM VTIK WS S ! 
RKRY/SYPASEPLHDEKGKKRQAPLPPSDK 1 


1 u 


i d.on 

14-ZU 


A 


1111 
1 1 i i 






SNTDRPSRMIFYPPPREGALLLASYTWSDAAA 
AFAGLSREEALRL ALDD VAALHGPVVRQL W 
DGTGVVKRWAEDQHSQGGFVVQPPALWQT 

FKTiFiWTVPVnP TVP A OFT-TT A VPtrr;W\/ ? 'T7T A V 

KSALRAAIKINSRKGPASDTASPEGHASDMEG 
QGH VHG VAS SPSHDL AKEEG SHPP VQ GQ L SL 
QNTTHTRTSH 


71 


1421 


A 


1119 


2 


385 


QKQTLQNGYLDSSMDILYLGSLPPELQVSSDE 
PPGPPEQAGLSQFIILEPETQNPETTEEIQSSVLQ 
QEAAAQLPQLPEVVELS STKAAEAPALPS QSL 
EGVHSSTEQKAPAQQLPAFEEILAPLLIHHE 


72 


1422 


A 


1127 


1 


906 


HAQYVGPYRLEKTLGKGQTGLVKLGVHCIT 
GQKVAIKIVNREKLSESVLMKVEREIAIL\RLI 

ptrpT-JVT T/T IJrVVVP>JfcrJi r VPPPr»PT TQf^PQAyfT A 

QVSPHGKLSARRSWDLLSGFPRYLVLEHVSG 

GELFD YL VKKGRLTPKE ARKFFRQI V S ALDFC 

HSYSICHRDLKPENLLLDEKNNIRIADFGMAS 

LQVGDSLLETSCGSPHYACPEVIKGEKYDGR 

RADMWSCGVILFALLVGALPFDDDNLRQLLE 

KVK^GVFHMPHFIPPDCQSLLRGMIEVEPEKR 

L SLEQIQKHP W YLG GNFI S 


73 


1423 


A 


1128 


I 


802 


LRNALDVLHREVPRVLVNLVDFLNPTIMRQV 
PT frNPni^rPVOOA/MT PPT C^KTFTT T"iT PAP 

MPITCPTQNEPFLRTPRNSNYTYPIKPAIENWG 
SDFLCTEWKASNSVPTSVHQLRPADIKVVAA 
LGDSLTTAVGARPNNSSDLPTSWRGLSWSIG 
GDGNLETHTTLPNILKKFNPYLLGFSTSTWEG 

TAOT "MVA APrJ-AR APPiA/fPAO A WPiT VPRA/1VM 

SPDINLEKDWKLVTLFIGGNDLCHYCENPEA 
HLATEYVQHIQQALDILSE 


74 


1424 


A 


1139 


60 


480 


FREPCLLVPGDHQPLREASWLA/LPPIGLWGT 
DSPLCCVEVAIPCNKGAHSVGLKGWLLAQG 
VLGMRDTIPQEHPWESTPDLCFCRDPEEIEVE 
EQP AAD AA VAKGEF/ Q GEQIAP VP AMI AAHPE 
AADPAPVHTTAHPKGA 


75 


1425 


A 


1147 


2 


413 


PFPHQHPQEP\KGSCWPQSALRGQCPGPVLGV 
TTTSDLCSLQVPVSSHRNPLLDLAAYDQEGR 
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SEQ ID 
NO: of 
nucl~ 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nunl f*nH c\c 

JXUVlvULlUV/ 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

location 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
P=Phe;nvla1anine G=G1voinK T-T— TTistiHinp 

I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine : , N^Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
T=Threonme, V=Valine, W=Tryptophan, 
Y=Tyrosine s X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RFDNFS SLSIQWESTRPVLASIEPELPMQLVSQ 

DDESGQKKLHGLQAILVHEASGTTAITATAT 

GYQESHLSSAR 


76 


1426 


A 


1155 


38 


410 


PIISAPAQDDPILLSFIHCLHANLLCVWRRDVK 

PDCK£IWIFWWGDEPNL\WQYIMNCMLWK 

KI)SGKMAFPMNVGRC/FPI<^II^NLLERCLMD 

KNFVLIGKWFVRPYYKDEKPVTsfKSEHLSCAF 

T 


77 


1427 


A 


1162 


526 


350 


RFPQGLEDVSTYPVLIEELLSRGWSEEELQGV 
LRGNLLRVFRQ VEKVQEENKWQ SPLED 


78 


1428 


A 


1171 


1 


1293 


MAESASPPSSSAAAPAAEPGVTTEQPGPRSPP 

SSPPGLEEPLDGADPHVPHPDLAPIAFFCLRQT 

TSPRNWCIKMVCNPWFECVSMLVILLNCVTL 

GMYQPCDDMDCLSDRCKILQVFDDFIFIFFA 

MEMVLKMVALGIFGKKCYLGDTWNRLDFFI 

VMAGMVEYSLDLQN1NLSA1RTVRVLRPLKA 

TNRVPSMRTT VAIT T T DTI PMT f t"NJVT T T PFFVF 

FIFGIIGVQLWAGLLRNRCFLEENFTIQGDVAL 

PPWYQPEEDDEMPFICSLSGDNGIMGCHEIPP 

LKEQGRECCLSKDDVYDFGAERQDLNASGL 

CVNWNRYYNVCRTGSANPHKGAINFDNIGY 

AWTVTFOVTTT FGWVFTMYYVMnAH^FYNFT 

YFILLIIVSVREPGLLGGSFSTAQSPKCQGDSFP 

G V AAESLLLRG WVL WLPGGG 


79 


1429 


A 


1175 


1 


405 


PNDFFKDMFPDLPGGPLGPIKAENDYGAYLN 
FLSATHLGGLFPPWPLVEERKLKPKASQQCPI 
CHKVIMGAGKLPRHOvlRTHTGEKPYMCTICE 
VRFTRQDKLKIHMRKHTGERPYLCIHCN AKF 
VHNYDLKNHMR 


80 


1430 


A 


1182 


25 


198 


EMNELSQQLSQQGGRGASQCPSPPAPTLPNPT 
PLCQLQLQRVNTGLPTPPCHPGAGAA 


81 


1431 


A 


1186 


254 


583 


KTVLDVGAGTGILSIFCAQAGARRVYAVEAS 
ArWQQAREVVRFNGLEDRVHVLPGPVETVEL 
PEQ VDAI VSE WMG YGLLHESM LS S VLHARTK 
V VKDGGFFLPXS SELFM 


82 


1432 


A 


1187 


2 


716 


DFVDAAPNI PT FSTKSPAFPSK WPSIT F\HPR A 
SSQGLPSQGPVQNQGRRGEQRPKKF/TVIQHT 
S SFEKSD SLEQPSGLEGEDKPLAQFPSPPPAPH 
GRSAHSLQPKLVRQPNIQVPEILVTEEPDRPD 
TEPEPPPKEPEKTEEFOWPOGSOTLAOFPVEK 

X JuiX JLjJL X JL X >, 1 JX X-/XV JL JL/X-/X ¥ T JL VJ kJV^ X X^XxV^/X X V XJ/X^ 

LPPKJKKRLGLAI<^1AQSSGESSFESSVPLFRSP 
SQESNVSLSGSSRSALFERDDHGKAEAPSPSF 
DMGPKPLGTHMLTV 


83 


1433 


A 


1188 


517 


804 


ESPGLSKVLRTGAFAYPFLFDNLPLFYRLGLC 
WGRGHGCGQEALSTSHGYHLFCALLTGFLFA 
SHLPERLAPGRFDYIGHSHQLFHICAVLGTHF 
Q 


84 


1434 


A 


1192 


45 


476 


LGDVGFWVERTPVHEAAQRGESLQLQQLIES 
GACVNQVTVDSITPLHAASLQGQARCVQLLL 
AAGAQVDARNIDGSTPLCECLRLGQHRVCEA 
LAVLRGQGQPSPVHSVPPARGLHXREFRMC* 
GFLFDVGXNLEAHEFHFGEP 


85 


1435 


A 


1194 


69 


410 


KRSEE AS APPFPL G GTGAAPTRA SLPEQILLPR 
SCLEARKSQPDEKLLSALHNSRTWN*EPRRSQ 
HRL VSPE VHPGRRGS SPG YAECKLTS A YFRT 
GRSPCPSLPGTTRFNSLL 


86 


1436 


A 


1215 


3 


405 


LPSHTCGNPGRLPNGIQQGSTFNLGDKVRYSC 
NLGFFLEGHAVLTCHAGSENSATWDFPLPSC 
RADDACGGTLRG/AEWHHLQPPLPLG/ATKN | 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nil cl Cifi+i H p: 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

1\J W Cl LI \J 1 1 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

P=Phen"iv1 alanine G=G1vcinc T-T— l-TistirHnt* 

I=Isoleucine, K=Lysine, LHLeucine, 
jVI=Methionine., N— Asparagine, P=Proline., 
Q=GIutamine } R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
YKTyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














N ADCT WTILAELGDTI AL VFIDF QLED GYDFL 
EVTGTEGSSLW 


87 


1437 


A 


1216 


226 


964 


GTARFGPMVGFGANRRAGRI PST VT GVT T V 
VI V VL AFN Y WS IS S RH VLL QEE VAELQGQ VQ 
RTEVARGRLEKRNSDLFA V VGHAQETDRPE G 
GRLRPPQQPAAGQRGPREEMXEDDKVKLQNN 
ISYQMADIHHLKEQLAELRQEFLRQEDQLQD 
YRKNNTYLVKRLEYESFQCGQQMKELRAQH 
EENTKKT ADOFLFEOKOETOKTOSNDnKFT F)T 
NNQVVPKNIPKVAENVADKNEEPSSNHIPHG 


88 


1438 


A 


1218 


1 


534 


PEFGTTIS CG YLM ATD VSRRPS VHKA VEIEQE 
RVKSAGAWIIHPYSDFRFYWDLIMLLLMVGN 
LIVLPVGITFFKEENSP\PWIVFNVLSDTFFLLD 
LVLNFRTGIVVEEGAE1LLAPRAIRTRYLRTW 
FLVDLISSIPVDYIFLVVELEPRLDAEVYKTAR 
ALRIVRFTKILSLLRL 


89 


1439 


A 


1223 


I 


743 


CRLVEAVDGKVGMLTRSNAAPGRHLAMLET 

LVVV APRF VD ADNLILNPDTL SLLI AENKT V V 

APMLDSRAAYSNFWCGMTSQGYYKRTPAYI 

PIRKRDRRGrFAVPMVHSTFT IDT RK A A SI? NT 

\AFYPPHPDYTWSFDDIIVFAFSCKQ\AEVQMY 

VCNKEEYGFLPVPLRAHSTLQDEAESFMHVQ 

LEVMVPSSPSSAQSMAVVSADHIGLVISYL 


90 


1440 


A 


1227 


2 


349 


NKTSFJFYLKNIVVADLIMTLTFPFRIVHDAGF 
GPWDFKFILCRYTSVLFYANMDTSIVVLGLIT/ 
YDRY/WKVVRHL/WDSWMTGI/SFTRVYLLG 
LGARL V WFGKLIL AKGGHGGIS WL 


91 


1441 


A 


1245 


3 


1937 


L G S SD VRAP QRSELG AE SP SRMV A S Q AYNLT 

SALTPILTRSRVLNEEPLTLAGF\SRAPANLSD 1 

WQLIFLVDSNPFPFGYISNYTVSTKVASMAF 

QTQAGAQIPIERLASERAITVKVPNNSDWAAR 

GHRS SAN S V\ VQPQ AF VG AV VTLD S SNP AAV 

LHLQLNYTLLDGRYLSEEPEPYLAVYLHSEPR 

PNEHNCSASRRIRPESLQGADHRPYTFFISPGT 

RDPVGSYRLNLSSHFRWSALEVSVGLYTSLC 

QYFSEEDVVWRTEGLLPLEETSPRQAVCLTR 

HLTAFGT SLF VPPSHIRF VFPEPT AD VN YI VML 

TCAVCLVTYMVMAAILHKLDQLDASRGRAIP 

FCGQRGRFK YEIL VKTG WGRG S GTT AHVGIM 

LYGVDSRSGHRHLDGDRAFHRNSLDIFQIATP 

HSLGSMWKTRVWHDNTCGT SPAWFT OHTTVRD 

LQTARSTFFLVNDWLSVETEANGGLVEKEVL 

AASKASFRVPTP SVAALLRFRRLLVAELQRGF 

FDKHI WL SI WDRPPRSCFTRIQRATCC VLLICL 

FLGANAVWYGAVGDSAYSTGRVSRLNPLSV 

DTVAVGLVSSVVVYPVYLAILFLFRMSRSKV 

GWGWGPGSTGNGAWAS APCPEPPLS SAAAR 

GKGVHQRLLGKGQHT 


92 


1442 


A 


1246 


5 


562 


VFDEENILNELNDPLREEIVNFNCRKLVATMP 

LFANADPNFVTAMLSKLRFEVFQPGDYIIREG 

AVGKKMYFIQHGVAGVITKSSK^MKLTDGS 

YFGEICLLTKGRRTASVRADTYCRLYSLSVD 

NFNEVLEEYPMMRRAFETVAIDRLDRIGKKN 

SILLQKFQKDLNTGVFNNQENEILKQIVKH 


93 


1443 


A 


1249 


180 


901 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERL 
PGRKASCSTAGSGSRGLPPNSSPMVSSAHNPN 
KAEIPERRJCDSTSTPNNLPPSMMTRRNTYVCT 
ERPGAERPSLLPNGKENSSGTPRVPPASPSSHS 



142 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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09/496 
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Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
FHPhenylalanine, G—Glycine, H— Histidine s 
I=Isoleucme, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Prcline, 
Q=Glutamine, R-Arginine, S-Serine, 
T==Threonine s V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, Y=possible 
nucleotide insertion 














LAPPSGERSRLARGSTIRSTFHGGQVRDRRAG 
GGGGGGVQNGPPASPTLAHEAAPLPAGRPRP 
TTNLFTKLTSKLTRRVADEPERIGGPEVTRRP 
RQEDHLSPGGRGCSEL 


94 


1444 


A 


1261 


3 


385 


KFSQWGLTKPKLSNASP/WISLVKKLMKKWS 

VTQNLTFREQLEAGIRYFDLRVSSKPGDADQ 

EIYFIHGLFGIKVWDGLMEIDSFLTQHPQEI1FL 

DFNHFYAMDETHHKCLVLR1QEAFGNKLCPA 

CR 


95 


1445 


A 


1282 


2 


550 


GPRDNPG\EDPRFEIVEHFGIAWFTFELVARFA 

VAPDFLKFFKNALNLIDLMS3VPFYITLVVNL 

VVESTPTLANLGRVAQVLRLMRIFRILKLARH 

STGLRSLGATLKYSYKEVGLLLLYLSVGISIFS 

V VA YTIEKEEN\EGL ATIPAC W W WAT VS MTT 

VGYGDWPGTTAGKLTASACILA 


96 


1446 


A 


1294 


1 


1456 


QLLPPSNRENAGLLVGRCLCSAALRPVGDLIT 
S SGQ VA VRNAPQ AGS AKAGKGKFQDNFEFIQ 
YFKKFFDANCNEKD YNP VAAGQGQETE VAP 
SIVAPVLNKPNQCPEGYICVKAGRNPNYGYT 
SFDTFSWAFLSLFRLMTQDYWENLYQLTLRA 
AETTYMIF/LV/LVILLGSLYLVTLILAV/VAMA 
YEEQNQATLEEAEQKEAEFQQMLEQLKKQQ 
E AAQQ AAT ATASEHSREP S AAGRLSD S S SEAS 

EFQKSESEDSIRRKGFRFSIEGNRLTYEKRYSS 

PHQSLLSIRGSLFSPRRNSRTSLFSFRGRAKDV 

GSENDFADDEHSTFEDNESRRDSLFVPRRHGE 

RRNSNLSQTSRSSRMLAVFPANGKMHSTVDC 

NGVVSLVGGPSVPTSPVGQLLPEVIIDKPATD 

DNGTTTETEMRKRRSSSFHVSMDFLEDPSQR 

QRAMSIASILTNTVE 


97 


1447 


A 


1295 


2 


2057 


IQTQLPTKSSQQLRKGGNCVRCKMQMNFIAE 

EVLLKYR1TFYNNNKGPNMLYIEIKAFVHFMI 

NRYLS YGSGPKRFPL VD VLQ YALEFAS SKPV 

CTSPVDDIDASSPPSGSIPSQTLPSTTEQQGALS 

SELPSTSPSSVAAISSRSVIHKPFTQSRIPPDLP 

MHPAPRHITEEELS VLES CLHRWRTEIENDTR 

DLQESISRIHRTIELMYSDKSMIQVPYRLHAV 

LVHEGQANAGHYWAYIFDHRESRWMKYNDI 

AVTKSS WEELVRD SFGGYRNAS AYCLMYIN 

DKAQFLIQENDLIKTGQPLVGIETLPPDLRDFV 

EEDNQRFEKELEEWDAQLAQKALQEKLLAS 

QKLRESETSVTTAQAAGDPKYLEQPSRSDFSK 

HLKEETIQIITKASHEHEDKSPETVLQSAIKLE 

YARLVKLAQEDTPPETDYRLHHVVVYFIQNQ 

APKKIIEKTLLEOFGDRNLSFDERCHNIMKVA 

QAKLEMIKPEEVNLEEYEEWHQDYRKFRETT 

MYLIIGLENFQRESYID SLLFLICAYQNNKELL 

SKGLYRGHDEELISHYRRECLLKLNEQAAELF 

ESGEDREVNNGLIIIVlNEFIVPFLPLLLVDEMEE 

KDILA VEDMRNRWCS YLGQEMEPHL QEKLT 

DFLPKLLDCSME3KSFHEPPKLPSYSTHELCER 

FARIMLSLSRTPADGR 


98 


1448 


A 


1304 


118 


453 


SGPSSRAIYLHRKEYSQNLTSEPTLLQHRVEH 
LMTCKQGSQRVQGPEDALQKLFEMDAHGRV 
WSQDLILQVRDGWLQLLDIETKEELDSYRLD 
SIQATV1NVA1,NTCSYNSILS 


99 


1449 


A 


1306 


3 


1660 


CGYFCHTTCAPQAPPCPVPPDLLRTALGVHPE 
TGTGTAYEGFLSVPRPSGVRRGWQRVFAALS 
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eotide 
seq- 
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SEQ ID 
NO: of 

seq- 
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hod 
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ID NO: 
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09/496 
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location 
correspondi 
ng to first 
amino acid 
residue of 
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sequence 
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nucleotide 

lUL.al.lull 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

Kr-TTvlnlfinitir' rT=fr1vr*i'nf* T-T=TTi^tiHiT>f > 

l=Isoleucine, K- Lysine, L=Leucine, 
M^Methionine, N=Asparagine 3 P=Proline 7 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














DSRLLLFDAPDLRLSPPSGALLQVLDLRDPQF 

SATPVLASDVIHAQSRDLPRIFRVTTSQLAVPP 

TTCTVLLLAESEGERERWLQVLGELQRLLLD 

ARPRPRPVYTLKEAYDNGLPLLPHTLCAAILD 

QDRLALGTEEGLFVIHLRSNDIFQVGECRRVQ 

QLTL SPS AGLL V VLCGRGPS VRLFAL AELENI 

EVXEVPKIPESRGCQVLAAGSILQARTPVLCVA 

VKRQVLCYQLGPGPGPWQRRIRELQAPATVQ 

c;t OT T GF)RT CVGA AGGFAT YPT T "KTFA APT AT 

GAGLVPEELPPSRGGLGEAL GAVEL SLSEFLL 

LFTTAGIYVDGAGRKSRGHELLWPAAPMGW 

G Y AAP YLT VF SENSID VFD VRRAE W VQT VPL 

KKWRPLNPEGSLFLYGTEKVRLTYLRNQLAE 

KDEFDIPDLTDNSRRQLFRTKSKRRFFFRVSE 

EQQKQQRREMLKDPFVRSKLISPPTNFNHLV 

HVGPANGRPGARDKSP 


100 


1450 


A 


1 31 R 


Q1 R 

Z7IO 




ST PVPrrPVDTOTFAVlVTSVMVrrSVTFST APOA 
oj_/V_> v r ur v u i vj i r v jlvi o v ivi v vjo v i r.oi jrvrv^/rt 

LNDSMINETARDAARVQVASTLSVLVGLFQV 

GLGLIHFGFVVTYLSEPLVRGYTTAAAVQVF 

VSOLKYVFGLHLSSHSGPLST TYTVT EVCWKI 

PQSKVGTVVTAAVAGVVLWVKLLNDKLQQ 

QLPMPIPGELLTLIGATGISYGMGLKHRFEAGV 

PPVAPNTQLFSKLVGSAFTIAVVGFAIAISLGK 

IFALRHGYRVDSNQVWVMRDV 


101 


1451 


A 


1353 


220 


445 


DWPDLFTYPLIGSPKCFQSARPEXRMYRRTVR 
RST-TGNHAT OFVT PRSGT4GTFFTKOTCFTT FA AD 
HGHPPARMSIFSR 


102 


1452 


A 


1363 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGEN 

WIFGDFMCKFIRFSFHFNL YS SILFLTCFSIFR Y 

CVIIHPMSCFSIHKTRCAWACAVVWIISLVA 

VIPMTFLITSTNRTNRSACLDLTSSDELNTTKW 

YNLILTAVLLCLPLVIVTLCYTTnHTLTHGHAN 

\DSCLKQKARRLTILLL 


103 


1453 


A 


1371 


2 


410 


CHSTESSSDFILPGDYLLGGLCPLHSGCLQVXC 
SFNEHGYHLFQAMRLAVEEINNSTALLPNITL 
GYOLYDVCSDSANVYATLRVLSLPGOHHIEL 
QGDLLHYSPTVLAVIGPDSTNRAATTAALLSP 
FLVPMLLEQ 


104 


1454 


A 


1376 


3 


432 


NSRVEDRS/NMSLWTQNITVCPVRNVTRDGG 
FGPWSPWQPCEHLDGDNSGSCLCRARSCDSP 
RPRCGGLDCLGPAIHIANCSRNGAWTPWSSW 
ALCSTS CGIGFQ VRQRS C SNPAPRHGGRIC VG 
KSREERFCNENTPCPVPIF 


105 


1455 


A 


1379 


2 


396 


GLGLLYLIFAAVEGVMRVIGGSNHLAVVLDD 
IIL A VID SIF VWFIFISL AQTMKTLRLRKNT VKF 
SLYRHFKNTLIFAVLASIVFMGWTTKTFRIAK 
CQSDWMERWVDDAFWSFLFNSL1LIVIMFLW 
RPSA 


106 


1456 


A 


1383 


1 


432 


EDGHGGWSSRCLVDHAEEGHREPWKRLCIW 
QRGGHE1RFAFYFPGHPLLSPQICLAPETPPRG 
CPPVSSLHFISLQ/RLPRDCQELFQVGERQSGL 
FEIQPQ GSPPFL VNCKMTS GTF WTCRTDSR VF 
QNANPSNAAHSEDQPTP 


107 


1457 


A 


1386 


719 


558 


FFFVTRSHSVAQAECSGVFTAHRSLDL VGSSN 
YPAL SLQ S S WDHRHT WLIF AFL 


108 


1458 


A 


1397 


631 


2 


RVAISLLCAAIFISFMVQSAGKRWPTGVMLM 
VVVLFAFLYSWPIQALLPTYLKTDLAYNPHT 
VANVLSFSGFGAAVGCCV/GGFLGDWLGTRK 
AYVCSLLASQLL1IPVFAIGGANVWVLGLLLF 
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SEQ ID 
NO: of 
nucl - 
eotide 
seq- 


SEQID 
NO: of 

seq- 
uence 
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hod 


SEQ 
ID NO: 

in 
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09/496 
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beginning 

JCvJLlvlC 
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correspondi 

no - fn firct 
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amino acid 
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peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 

of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine 5 
D=Aspartic Acid, EKjlutamic Acid, 
r .rnciiy iai aiii lie, vj — vjiyLJiic, n riiaLiuiiie, 
F=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine., P=Proline, 

O^^rlntfiTninp P.— ArO'initiP' QsQprinp 

VJIUlLCU.J.iUlC'j JLV /T-i. gllllllCj O — OCllllC, 

T- Threonine, V- Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \==possible 
nucleotide insertion 














FQQMLGQGIAGILPKLIGGYFDTDQRAAGLG 
FTYNVGALGGALAPIIGALIAQRLDLGTALAS 
LSFSLTFVVILRNRRPGKSLVR 


109 


1459 


A 


1402 


15 


387 


Vt VALPDTYVTSFTVVTFVT frFTRVTT PPT YSS 
WSHNSNSMCWGKDQCPYSGCKEALIRTDGM 
RVTSRKSAKYRLQGTIPRGDVSLTILNPSESDS 
GVYCCRIEVPGWFNDVKINVRLNLQRASTT 


110 


1460 


A 


1421 


3 


350 


HEDLSSLLTRGSGNOEREROLKKLISLRDWM 
LAELAFPVGVLATCA* SLLSC* YCVILFPCSCF 
FFHSPDALFSLLLLSC YFPS YCFF YYLFFS SSPL 
CLLL AS SPFPLFILLASL 


111 


1461 


A 


14.96 


2 


344 


FT C 1TMTK'PFF KF^F OP A * A TT AFPtA OT <sTT A Di 
QCALKPDLSYLNNSSSSSSTPATSAGGGIFGSS 
TSSSNPPVATFVFGQSSDPVSSYGFVNTAESST 
SDST T FSODSKT ATTS 


112 


1462 


A 


1434 


46 


372 


TTS WTTSCTRSCT* SGASSGPGWTPRTTWWR 
SRRSSQRTCSRACSGAWSRTW*RSS*TSSSSC 
STSCSSSSSRSCGRPGGPLGARGVHITSCLNSC 
MSSSTTSSTTSTF 


7 13 
i ij 


1463 


A 


1tJ7 


J 




T-TFTjta/itf ivrif? t vdf* a t ?\ta oi^op viri^Ajf tc^ 

11 L,I 71 IV! 1 I 1 I L7.IX 1 > V 1.7 i j /-vJ_, l.\ /-\.VJ JX V^iv. I J^JVlViloVj 

MYLGEIVRNILIDFTKKGFLLRGQISEMLKTR 
GIFLTFLLSNFLIVCVLLFYVSFYLFQSCINFVL 


114 


1464 


A 


1463 


1 


396 


KQQAVPEPHSSTTTPQEQEQNWYGQDLLNLQ 

OP TT<T VTJT P r;iTT< r TOP A V A Y TiTPP P VT<f V T7 t?TVP 
v^tv i rv v n Lruniv i vj rr\ v /-vjvlj i r ivi v rvrv nr i v i 

ATSQGP*SPFSEEPPLPPSNEEVPPTLPP*EPQS 

EDP*KNA*LKQMHAATTHWQQHQQHQVGC 

QYHGIMQ 


1 15 


1465 

1 'rUJ 


A 
A 


1464 


?Q1 


9 


AO^VP^A/TVW^PWWOVTOK'PP. AT ^VVQPFFO 

GRRKCGQYWPLEKDSRIRFGFLTVSNLGVEN 
MNHYKKSTLEILNPEVNPGFFFLTLWKQGEN 
NYCN 


116 


1466 


A 


1465 


667 


337 


LPPQRPA^TDSYSTCNVSSGFLAGQSHNiHLQ 

YWTKYOVWFWT OHFT TTTMOT HANPTPFOFF 
i w i rv iy v vv i-i VY juv<vi li ju J-T* i in v^i^i^z \in L'irr v^oi 

DINGEHLCSMSLQEFTRAAGTAGQLLYSNLQ 
HLKWNGDSLFLCLSLPC 


117 


1467 


A 


1479 


1 


381 


GTSGGPKRVLVTEFJFPWQNPLPVNRGQAQR 

VLGP SN SFQRVPLQ AQKL VS SHKPGQNQKHK 

OT OATWPHPVPMPT "MNTOK OPT P^APFM 
v«;i_»v^r-v. i o v rnr v \^ivijtij1nin i vt^ivoavv^/i L/x oj^tJ. j_vi>i 

NPEEELASDPNNEESL*RPWALEDFEIGRPLG 
KGK 


118 


1468 


A 


1485 


3 


385 


TYLWL*GNPPFYEKNDGGLFELILRAKDEFNS 
PYWDDMSDSAKHFIRPLTGRDP*KPFPCDQPL 
OT-TPWTFOT-TTPT nTvJNTROAASFPWNJNFAF^R 

V<^1 11 VV lE/vJIJk 1 JL7 1 N IN lll\ < /zT.jrV01-/l UN IN IN r ^TvIZjOlVlS. 

NLAFLATGVVRHMRKLFMGANLEGPGPTVS 
H 


119 


1469 


A 


1486 


1 


398 


GTTSKHH* LARSLIRGPFDHDLKPNAATRDQL 

NIIVSYPPTKQLTYEEQDLGWKFRYYLTNQE 

KALTKFLKWVNWDLPQEAKQALELLGKWK 

PMDVKDSLELLSSHYTNPTVRJRYAVARLRQA 

DDEDLLMYL 


120 


1470 


A 


1497 


3 


999 


MGESPAV* GYF VLAGMNS AGLSFGGGAGKY 
T AFWMVHGYPSFNVWFT DT TCRFGAT OS^RT 
FLRHRVMEVMPLMYDLKVPHWDFQTGRQL 
RTSPLYDRLDAQGARWMEKHGFERPKYFVP 
PDKDLLALEQSKTFYKPDWFDIVESEVKCCK 
E A VC VIDMS SFTEFEITSTGDQ ALEVLQ YLF S 
NDLDVPVGHIVHTGMLNEGGGYENDCSIARL 
NKRSFFMI SPTD Q Q VHC WA WLKKHMPKDSN 
LLLEDVTWKYTALNLIGPRAVDVLSELSYAP 
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^WI 1 LH-HIdJI 

ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
loc&tion 
corresponding 

ta lact am inn 

acid residue 
of peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

T7 = "PVif=»rr^f 1 al sn-iin p» — K^finp T T — T_ T ■ l- 1 1 r 1 1 ri 

jt jt iiciiy laiaiuiic, vj — Kjiy^mc, 1 1 xiiMJume, 
I=Isoleucine, K>=Lysine, L=Leucine, 

A/f =1VT F^tVi i r»n irip 7\T— AQn^mcnnp P==PrfiIinf» 

1V1 JLVX^LIUVJIIIIH--., IN rtO L7dl ClgllH~, J. JT 1V_/1U1<^5 

Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine 9 X~Unknown, *=Stop codon, 
/==o oss ible nucleotide deletion \=r>ossibIe 
nucleotide insertion 














MTPDHFPSLFCKEMSVGYANGIRVMSMTHT 
GEPGFMLYIPIEYRWGFTMLSTLVSNS 


121 


1471 


A 


1498 


3 


306 


AQFLLVGWDHIL*LIVL*TNLTELGRTTCDQN 
WPNSPDVLNHGCFYMQCLSKDCTIGYVSRE 
MLVAHTHTVEEHTGTHLQYVSWPDHSVPDD 
SSDFVEFEN 


122 


1472 


A 


1533 


121 


329 


LGLF SF VWTE VLEEPKDF SCETEDFKTLHCT 

WDPGTDTALGWSKQPSQSYTLFES*VGSGYII 

DNFFLA 


223 


1473 


A 


1547 


111 


40S 


DARTTWKPRNGSSGIWPGDGAK*PPAVEQAE 
RGHVEMIEKLTFLNLHTSEKDKGGNTALHLA 
AKHGHSPAVQVLLAQWQDINEMNEKQQTPL 
HVAADRG 


124 


1474 


A 


1555 


I 


745 


MTFDDDDKNTYGVALVWKKFQTQSLRLSDL 
HRKSHL WRGI V SITLIE GRDLKAMD SNGL S DP 
YVKFRLGHQKYKSKIMPKTLNPQWREQFDF 
HLYEERGGVIDITAWDKDAGKRDDFIGRCQV 
DLSALSREQTHKLELQLEEGEGHLVLLVTLT 
ASATVSISDLSVNSLEDQKEREEILKRYSPLRI 
FHNLKDVGFLQVKVIRAEGLMAADVTGKSD 
PF C V VELNNDRLLTHT V YKNLNPEWNK VFTL 

ITLIEGRDLKAMDSNGLSDPYVKFRLGHQKY 
KSKIMPKTLNPQWREQFDFHLYEERGGVIDIT 
AWDKDAGKRDDFIGRCQVDLSALSREQTHK 
LELQLEEGEGHLVLLVTLTASATVSISDLSVN 
ST FDOTCFTCFFTT KHRYSPT RTFFTTsIT KDVCtFT OV 
KVIRAE GLMAAD VTGK S DPFC V VELNNDRLL 
THTV YKNLNPE WNK VFTI , 


125 


1475 


A 


1556 


57 


509 


GGPAPNSRYAEP*KNSLAMT*AHADCENYVA 
CGGLDN3CSIYNLKTREGNVRVSRELPGHTGY 
LSCCRFLDDSQIVTSSGDTTCALWDIETAQQT 
TTFTGHSGD VMSLSL SPDMRTFVSG ACD ASS 
KLWDIRDGMCRQSFTGHVSDINAVS 


126 


1476 




1592 


3 


178 


fViJ IV O V_. v OOl/ /v 11 1 V.I 1 O \^ V^/ IV I 1 Jr\ 1V1 V IV 1 _i VJul Jj 

EMLPTCDL ADQHNIKFH Y AF ALNR* ER 


127 


1477 


A 


1612 


1 


497 


TESPLLVRPYLPYITKSELHAIMTAGFSTIAGS 

VLGAYTSFGVPSSHT T TASVMSAPAST AAAKT 

FWPETEKPKITLKNAMKMESGDSGNLL^AAT 

QGASSSISLVANIAVNLIAFLALLSFMNSALA 

WVGNMFDYPQLSFELICSYIFMPFSFMMGVE 

WPDSFM 


128 


1478 


A 


1619 


286 


486 


CCMNSK AOFSVFKNVICNPPAT SFiVtPDVKA 
EDEVDFRAS SISEEV AVGSIAATLKMKQGPM 
TQAINR 


129 


1479 


A 


1627 


1 


395 


PTRGALRYWIFGRFLCNIWAAVDVRCCTATI 
MGLCIISIDRYVGVSYPLRYPTIVTQRRGLMA 
I T PVWAT ST VTYTGPT T GWRHPAPFDFTTrDT 
NEEPGYVLF STPGSFYLPLAIML VMN*RVYRV 
AKTE 


130 


1480 


A 


1638 


2 


466 


DPRVRTKIVNRKTTIYEIQDKTGSMAVVGKG 
ECIWIPCEKGDlKl.IxI.FCFRLRKREMMSKT MS 
EMHSFIQ1QKNTNQRSHDSRSMALPQEQSQHP 
KPSEASTTLPESHLKTPQMPPTTPSSS SFTKVT 
KDKDIK* LLFNLYS S VEILPEVLHLKT 


131 


1481 


A 


1651 


607 


3 


LAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAFIRDLKCENALLQGFNLBvLTD 
FGFAKVLPKSHRELSQTFCGSTAYAAPEVLQ 
GIPHDSKKGDVWSMGVVLYVMLCASLPFDD 
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SEQ ID 
NO: of 

eotide 
seq- 
uence 


SEQ ID 
NO: of 

seq- 
uence 


Met 

hod 


SEQ 
ID NO : 

USSN 
09/496 
914 


Predicted 
beginning 

nudfrvf'iHf* 

HUvluVj LIVJ-V^ 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q— Glutamine, R~Arginine, S—Serine, 
T— Threonine, V=Valine, W=Tryptopban, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, Y^possible 
nucleotide insertion 














TDIPKMLWQQQKGVSFPTHLSISADCQDLLK 
RLLEPDMILRPSIEEVS WHP WLAST* * KQ WQ V 
LSNKVGGESKPKKKK 


132 


1482 


A 


1656 


150 


48 


t vakst t vrnrr fft t ot AKiMVONiMSFwnnvr 
EANLTSPSPKPTPSSDM^VFLIY^TYFGAWHV 
VDAQ 


133 


1483 


A 


1660 


3 


406 


RKHIKLLIQKLSDVP*ECQNNQL*KLTEICEKE 
KKEFKKKMDD QRPE KITE A * SKDKSPMEEEK 
TEMIRSYIQEVGRYIKRLEEAQSKRLEKLREK 
HKEIRQPILDEKPKGEGS S SFL SETCHEDTS WF 
PNFTP 


134 


1484 


A 


1666 


1276 


466 


PGSTHASARITIY*L*IILSNATEVDNNFSKPPP 

FFPAnAPPA QQQQQQ^QQQPPTVQTAPPT TPPPnP 
rrrAuArrAjjaojooojoJrr 1 Vol Ar r Llrrr ur 

PPPPGAPPPSLIPTIESGHSSGYDSRSARAFPYG 

NVAFPHLPGSAPSWPSLVDTSKQWDYYARSS 

SSSSSSSSSSSSSPRDRDRER^RTRERERERDHS 

PEPS VFNSDEER YRYRE YAERG YERHRASRE 

KFFR FFR FR R FTP FKFFTR FHK" <^R ^M^P P P FTF <5F 

EGDSHRRHKHKKSKRSKEGKEAGSEPAPEQE 
STEATPAE 


135 


1485 


A 


1673 


1 


417 


PTRPVNSSQAFALVYYTLGALGGNLIAHMGL 
GYRYWAGIGVLQSCESALTHYRLVANHVAS 
DISLTGGSVVQRIRLPDEVENPGMNSGMLQE 
T)j TnvvnPT APTfonvnAnvriT nor t n unno 

ULj1\£ I I v^P J_v-r\lZ/i\.VJl_/ V \^r\\f V Oi^Ov^J^XlL,rlVJ vJJtv 

GV^QNHQRAFDYFNLAA 


136 


1486 


A 


1678 


525 


9 


ANTSLSSAAVSAVSPPPCRTSTATTLPPPMPSF 

FCVFPSPSMSPSPSEFLSCIASVSRVHSLSSSSS 

GSSSTASSLNFSAIMGSSSATASWVLSTASTPP 

CPSALPSSPAQES* SLAASSSA WP VAGISPSGA 

CTFPAGSASGAAKAPSPSWRCPSFRALFSLLD 

SSSLSL 


137 


1487 


A 


1680 


I 


2999 


AHRDEIQRKFDALRNSCTVITDLEEQLNQLTE 

DNAELNNQNFYLSKQLDEASGANDEIVQLRS 

EVDHLRREITEREMQLTSQKQTMEALKTTCT 

MLEEQVMDLEALNDELLEKERQWEAWRSVL 

GDEKSQFECRVRELQRMLDTEKQSRARADQ 

RITESRQVVELA\^KEHKAEILALQQALKEQK 

LKAESLSDKLNDLEKKHAMLEMNARSLQQK 

LETERELKQRLLEEQAKLQQQMDLQKNHIFR 

LTQGLQE ALDRADLLKTERSDLE Y QLENIQ V 

LYSHEKVKMEGTISQQTKLIDFLQAKMDQPA 

KKKXWLQYNELKLALEKEKARCAELEEALQ 

KTRIELRSAREEAAHRKATDHPHPSTPATARQ 

QIAMSAIVRSPEHQPSAMSLLAPPSSRRKESST 

PEEFSRRLKERMHHNIPHRFNVGLNMRATKC 

AVCLDTVHFGRQASKCLECQVMCHPKCSTC 

LPATCGLPAEYVTHFTEAFCRDKMNSPGLQT 

KEPSSSLHLEGWMKVPRNNKRGQQGWDRK 

YIVLEGSKVLIYDNEAREAGQRPVEEFELCLP 

DGDVSIHGAVGASELANTAKADVPYILKMES 

HPHTTC WPGRTL YLL APSFPDKQR W VTALE S 

VVAGGRV SREKAE AD AKLL GNSLLKLEGDD 

RLDMNCTLPFSDQVVLVGTEEGLYALNVLK 

NSLTHVPGIGAVFQIYIIKDLEKLLMIAGEERA 

LCLVDVKKVKQSLAQSHLPAQPDISPNIFEAV 

KGCHLFGAGKIENGLCICAAMPSKVVILRYN 

ENLSKYCIRKEIETSEPCSCIHFTNYS1LIGTNK 

FYEIDMKQ YTLEEFLDKNDHSLAPA VFAAS S 

NSFPVSIVQVNSAGQREEYLLCFHEFGVFVDS 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
m 

USSN 
09/496 
914 


Predicted 
beginning 

location 
correspondi 
ng to first 

CUXlillU ctoiu 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 

Ul JJV3JJL1.UC 

sequence 


Amino acid sequence (A=Alanine C=Cysteine J 
D=Aspartic Acid, E=Glutamic Acid, 
.r — r ivziiy icuaiiiuc, vj — vjiyLxiie, n — rxibiiuiiic., 
PHteoieucine, K=Eysine, L=Leucine, 
M=Methionine 3 N=Asparagine ? P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

x x in cwiijiic, v — v iiii lie. vv x i v piupiuxii, 

Y=Tyrbsine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














YGRRSRTDDLKWSRLPLAFAYREPYLFVTHF 
NSLEVIEIQARSSAGTPARAYLDIPNPRYLGPA 
TSSGATYT ASSYODKT RVTPPKGNT VKF^PfTF 
HHRGPSTSRR*PASPLPQYQGQRAFLQGRRK 


138 


1488 


A 


1686 


2 


526 


GRPQGPAPGAGSPPESGPGLWAALGCSLVWV 
PLCCLGGAAGRL*ARSGKSGLRRRRAHAGPP 

i KJKJ1 Ol^OV^I O/il !_. O V_I VJ XvVJ i XjX VJ 1 VJ JL VJ VJ V \_- O 

CWTRGCQTTARTAAAAAAPGPAGRRPPGGA 

PQNGSCAASASQEAAAPPPMCPPGRRWAVAS 

PPETRCPAAPGTRCRRLEAA 






A 






J / o 


T P^M^TvJPT^PFR T n^PTF^TPOApTTJT T <TR"MF 

i-itr OlVlolN^ X LZru> IXVV^^YVJXXJ^LVJIVlN.Lr 

FIETKALGCAWFSLCYYLVLYFESSHKVDFVF 
IV* CFSTPPGAQMTIMSQ ACAERCNIMRLVDR 
RWAGIAKGVGTQKIIGRVHLGEQKALGL ! 


140 




A 


1704. 




J) / o 


FPTTMK'FTK'FT TA/rnfrTTNTT TA ATRT^T WA OPKF A 

HSLRDFKFEFIGDAVTDDERCIDASLREFSNFL 
KNLEEQREIMVS^EGCKLISQLSRGKKIWIWK 
LVLVEVVKHLSLGTVVHCNGKMRFPEP 


141 


1491 


A 


1743 


1 


362 


LITNKVFVARELSCLDYHLDSTGSTAVVADQ 

PlT<f T pj "pT VT KT^QVFFlXOTQFT flTA <sl A 1717171 TV 
J-vrvJL<j_#J-* CjLi V IjJvvjo I JZ/i^ ly l oi? JL-vj 1 IvI 1 1 i 

MAAL*TELSGRLRSSKSNGWNGDNSTGYLTV 
PLRPLTIVKEVTMDVPAPNVRGLNWMG 


142 


1492 


A 


1769 


1 


406 


NNP STLPRG S * PMSPRTTMGRRRQRRREHKS S 
LSLASSTVGPGGQIVHTETTEVVLCGDPLSGF 

PIT AT nPrPiTFATFTT <J<^PPT VPFTFPr>RP A 171? CTi 

LLQ VGDRVL SINGI ATED GTMEEANQLLRD A 
ALAHKVV 


143 


1493 


A 


1789 


1 


447 


QMLRNGGDQNTVPD YHFADRIRELL* PTEDQ 
KNC1P * DT YLRPS AL GNI VEE VTHPC SPGPCP A 
"N3FT PFv^iPKriPT^PrryppT pvfpvopipk't no A 

SDFIARQGTLIQVPSSAGEVECYKICSCGQSGL 
LENCMEMHCMDLPTDTSALVR 


144 


1494 


A 


1814 


1 


404 


PGRRFRPRL SQAGTD S GS * VFPDSFP S APAEPL 
PYFLQEPQDAYIVKNKPVELRCRAFPATQIYF 
KTNnFWVSOTsJDHVTOFrTT P>FATPrT P VPFVT-T 

IEVSRQQVEELFGLEDYWCQCVAWSSAGTTK 
SRRAYVRI 


145 


1"+/ J 


A 


1 R71 




*+ o 


J\ V £i JZ/JCVJtXrVLV 1 VV KOAUl^Ol^r JT I JTXi'^^S-^J^^VvJC/ IN 

CGDAISLS VGDHFGKGNGLT WAEKFQCEG SE 
THLALCPIVQHPEDTCIHSREVGVVCSRYTDV 
RLVNGKSQCDGQVEINVLGHWGSLCDTHWD 
PEDARVLCRQLNCGTAL 


146 


1496 


A 


1828 


574 


333 


ORFfiPrDT RRROT CtFTOI TVRYVPT RAASAP* 

SMAAET* HHVP ASGADP Y VRV YLLPERK W A 
CRKKTSVKRKTLEPLFDET 


147 


1497 


A 


1855 


1 


372 


ERLVLTSEHCLVLTLFWPSWTYHTLLLSRQH 
VRRJ.,PI<TTR4EHDI-n_.ASIMNKLLTNYDNLFE 
TSVTYSMG*HGAPTGSEAGANWNH**LHAH 
YVPPT T RSDTVPKFMVO^OMT AOAOPFiT TPF 

Q 


148 


1498 


A 


1879 


568 


7 


LLSALDDKGGTQPSASFSNAPTIVCVTACPAG 
TAHTYMAAFYXEKAGRKT GVNVYVFKOOAN 

till J- X A IV 1 rviil./ .1 UL/ivrw iiviv ■ »\ ■ V L N V X V I > I X \I VJ .iV.1 N 

GIEGRLT.^DQLNSATACIFAAEVAIKESERFN 
GIPALSWVAEPIRHAEALMQQALTLKRSDET 
RTVQQDTQPVKSVKTELKQALLSGISFAVPLI 
VAGGTQVA*AV*RQGISSLHDVQYRTWNS 


149 


1499 


A 


1880 


611 


24 


GLNSENAL SNEAMERGWQCLRLFAERLQDIP 
PSQIRVVATATLRLAVNAGDFIAKAQEILGCP 
VQ VIS GEEE ARLI YQ G VAHTTGGADQRL V V D 
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SEQ ID 
NO; of 

eotide 
seq- 
uence 


SEQ ID 

NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

m ip1f*fvHHf* 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 
of nentide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=GIutamic Acid, 

T^WPrtf*nv1 alanine* G=G1vr:inp T-f==T-fi«5tidirie 

I=Isoleucine, K=Lysine, L=Leucine, 
N^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














IGGASTELVTGTGAQTT*LFSLSMGCVTWLER 
YFADRNLGQENFDAAQKAAREVLRPVADEL 
RYHSWKEVRGASVTYQALQEIMMAQGMDE 
RITMEIWPVD 


150 


1500 


A 


1894 


2 


750 


GRVDFFHTnYRPI TRDSNNYVT DFOTDOAPH 
LMPPPFLVDVDGNPHPTKYQRLVPGRENSAD 
EHLIPQLGYVATSDGEVIEQIISLQTNDNDERS 
PES S ILDGMIRQLQQQQDQRMGADQDTIPRG 
LSNGEETPRRGFRRLSLDIQSPPNIGLRRSGQV 
EG VRQMHQNAPR S Q I ATERDLQ A WKRRV V V 
PEVPLGIFRKLEDFRLEKGEEERNLYIIGRKRK 
TLOl SHKSDSVGI VSOSRPRTCRRKYP 

X M—i Is OX XXV ij XJ O V VJ J_» V k>lVL XV X V^XVXVXV. X X 


151 


1501 


A 


1900 


141 


785 


GKTIQIQTTMQNKYKTVQKQYKTIPKNKKA 
MEMQIKKQFQDTCKVQTKQYKALKNHQLEV 
TPKNEHKTILKTLKDEQTRKLAILAEQYEQSI 
NEMMASQALRLDEAQEAECQALRLQLQQEM 
FI T NAYOSKTKMOTFAOHFRFT OKT FORVST 

Lii-LjlNrV X V^OXVXXVIVXV,/ X X^-rTLV^rXXi— ilvl./l /V^/rv V^XV V O-L/ 

RRAHLEQKIEEELAALQKERSERIKNLLERQE 
REIETFDMESLRMGFGNLVTLDFPKEDYR 


152 


1502 


A 


1915 


2 


377 


LVRI I DTORDGLONYEALLGT TNLSGRSDKT 

J—/ V IVL/LjJL' X V^JXVX— ' VJX-/V£l N X Xi/VL/X^VJX/ X 1 ^ X-j Q VJ XVkJ JUl\ 1 ■> 

RQKIFKERALPDIENYMFENHDQLRQAATEC 
MCNM VLHKEVQERFL AD GNDRLKX V VLL C G 
EDDDKVQNAAAGALAMLTAAHKKLCLKMT 
QVTT 


153 


1503 


A 


1921 


1 


237 


AYQSLRLEYLQIPPVSRAYTTACVLTSAAVQL 
ELITPFQLYFIPELIFKHFQIWRLITNFLFFVPFG 
FNFLLYMIFLYT 


1 54 


1504 


A 


1 928 

X /AO 


2 


354 


UjLvX V I_/VJ VJX-/VJXVJ.VX'wllN X X-i V V VJVJJ, VJX/1^ VJ V^1L^L/UV 1 XV 

YDTEVDEGSLNPGKQRYEKMTSGMYLGEIV 

RQILIDLTKQGLLFRGQISERLRTRGIFETKFLS 

QIESDRLALLQVRRILQQLGLD 


155 


1505 


A 


1929 


2 


369 


TEIAKIKMEAKKiCYEKELTMFQNDFEKACQA 
KSEALVLREKSTLERIHKHQEIETKEIYAQRQ 
LLLKDMDLLRGREAELKQRVEAFESYQLELK 
DDYIIRTYRLIEDDRINIQISGHWQESP 


156 


1506 


A 


1935 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENEL 
DEDMHQKIAREMNLSETAFIRKLHPTDNFAQ 
RSCFGLI WFTPTTDLQILTS SILPSIL 


157 


1507 


A 


1936 


584 


305 


ESKWNEKFRTKSPKPAESPOSATKOLDOPTA 
AYEYYDAGNHWCKDCNTICGTMFDFFTHMH 
NKiCHTQGQFQKSSDFQKEELQQTFLPPERQG 


158 


1508 


A 


1939 


1 


423 


TTHRLN YT AEPPCT SMPI Y WMPD VPHRCTT A 
NTCPVDLTDYCAQNGFYCLVYGFLPYGSLED 
RLHCOTOACPPLSWPORLDILLGTARAIOFLH 
QDSPSLIHGDIKS SNVLLDERLTPKLGDFGLA 
RFSRFAGSSPIQSSM 


159 


1509 


A 


1974 


3 


401 


HTSTARLLLHRGAGKEAVTSDGYTALHLAAR 
NGHL ATVKLL VEEK AD VE ARGPT .NQTALHL 
AAAHGHSEV VEELVSAD YIDLFDEQGLS ALH 
LAAQGR34AQT VETLLRHGAHINLQ SLKFQGG 
HGPAATLLR 


160 


1510 


A 


1982 


2 


417 


KFLKDLEKQYNKEEPHLSEIGSCFLQNQEGFA 
I Y SE YCNNHPGACLEL ANLMKQ GKYRHFFE A 
CRLLQQMIDIAIDGFLLTPVQKICKYPLQLAEL 
LKYTTQEHGDYSNIKAAYEAMKNV ACLINER 
KRKLESIDKIA 


161 


1511 


A 


1984 


4 


770 


RETGSVSLSPSGLEGAESYAVSPILYSSPDVKE 
LWLETLQGQRHSHTGVKSTPGQSAAILMKLR 
SSIWASKTLNANNMETLIECQSEGDrKEHPLL 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine 5 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine J N=Asparagine, P=Proline, 
Q=Glutamine., R^Arginine^ S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknownj *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














ASCESEDSICQLIEVKKRKKVLSWPFLMRRLS 
PASDJb SGALETDLKASLFDQPLSIICGDSDTLP 
RPIQDILTILCLKGPSTEGIFRRAANEKARKEL 
KEELNSGDAVDLERLPVHLLAVVFKDFLRSIP 
KrvLL b b JJ.Lr r,.b W M(jrALhMi^JJhbLJRlhA]^K 


162 


1512 


A 


1986 


864 


501 


LLNSGLFSAPDGSNLEMRLTRGGNMC SGRIEI 
KFQGRWGTVCDDNFNIDHASVICRQLECGSA 
VSFSGSSNFGEGSGPIWFDDLICNGNESALWN 
CKHQCj WGKHNCUHAi^DAG V ICbMCiJ 


163 


1513 


A 


2001 


419 


187 


AVDLSIDESSLTGETTPCSKVTAPQPAATNGD 
LASRSNIAFMGTLVRCGKAKGVVIGTGENSE 
FGDHNLSTFVVHS 


164 


1514 


A 


2012 


284 


597 


SLLCLFPGTSTVVCKPIVIETQLYVIVAQLFGG 
SHtYKRDSFANKFIKIQAIEILKIRKPNDIETFKI 
ENNWYFVVADSSKAGFTTI YKWERETGFY SH 
QSFTR 


165 


1515 


A 


2013 


2 


403 


EDPEELGHFYDYPMALFSTFELFLTIIDGPANY 
NVDLPFMYSITYAAFAIIATLLMLNLLIAMMG 
DTHWRVAHERDELWRAQIVATTVMLERKLP 
RCLWPRSGICGREYGLGDRWILRVEDRQDLN 
RQRIQRYA 


166 


1516 


A 


2019 


2 


927 


CCQREGLGLKAWQILLSHGRNGLPGEPASS 
QGLSAASSTPVFHLALQIDSAPDNIDWVEMLF 
NKNM VTERL QN VM VLEQ CF SD SS SL YRFLT Y 
S YLL AFN V WLLL AP VTL C YD W Q VG S IPL VETI 
WDMRNLATIFLAVVMALLSLHCLAAFKRLE 
HKEVLVGLLFLVFPFIPASNLFFRVGFVVAER 
VLYMPSMGYCILFVHGLSKLCTWLNRCGATT 
LI VST VLLLLLFS WKT VKQNEI WL SRESLFRS 
GVQTLPHNAXVHYNYANFLKDQGRNKEAIY 
H YRTALNNNKAWD YLC WRFRKTLTDLP 


167 


1517 


A 


2025 


696 


71 


AAASAASSLTVTLGRLASACSHSILRPSGPGA 

ASLWSASRRFNSQSTSYLPGYVPKTSLSSPPW 

PEVVLPDPVEETRHHAEVVKKVNEMIVTGQY 

GRLFA WHFASRQ WK VTSEDLILIGNELDL A 

CGERIRLEKVLLVGADNFTLLGKPLLGKDLV 

RVEATVIEKTESWPRIIMRFRKRKNFKKKRIV 

TTPQTVLRINSIEIAPCLL 


168 


1518 


A 


2046 


2 


366 


HLQVAARVFMPLQAVDSAPKPLKGQAQAPQ 
RLQGAARVFMPLQAQVKAKASKPLQMQIKA 
PPRLRRAARVLMPLQ AQ VRAPRLLQ VQ S Q V S 
KKQQAQTQTSEPQDLDQVPEEFQGQDQVLR 


169 


1519 


A 


2049 


1 


945 


QNLEDREVLNG VQTELLTSPRTKDTL SDMTR 

TVEISGEGGPLGIHVVPFFSSLSGRILGLFIRGI 

EDNSRSKREGLFHENECIVKINNVDLVDKTFA 

Q AQD VFRQ AMK SP S VLLH VLPPQNREQYEKS 

VIGSLNIFGNNDGVLKTKVPPPVHGKSGLKTA 

NLTGTDSPETDASASLQQNKSPRVPRLGGKPS 

SPSLSPLMGFGSNKNAKXIKIDLKKGPEGLGF 

TVVTRDS SIHGPGPIF VKNILPKGAAIKDGRLQ 

SGDRILEVNGRDVTGRTQEELVAMLRSTKQG 

li l AoL V l^Vlv^iivji jijt j^i^ivcJU V iVirixov^oJLl 


170 


1520 


A 


2050 


363 


1 


PVATHLTKILNSDEHAVVISSAKTLCETVKDF 
VAKVEKTYDKTLENAVVADAVASKCSVLNE 
KLEQLLQ ALHTD SQAAPVLPGLSPLIVEED AV 
ESSSEESLGESKEQLGDDVTKPSSQKA 


171 


1521 


A 


2055 


139 


675 


IPSRPWLGRITGLDPAGPLFNGKPHQDRLDPS 
DAQFVDVIHSDTDALGYICEPLGNIDFYPNGG 
LDQPGCPKTILGGFQYFKCDHQRS VYLYLS SL 
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SEQ ID 
NO: of 
nucl - 
eotide 
seq- 


SEQ ID 

NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
m 

USSN 
09/496 
914 


Predicted 
beginning 

11UL1CUL1UC 

location 
correspondi 

n a fr» -firct 

amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUOaLlUll 

corresponding 
to last amino 

of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

r — 1 iisjiiy icu cuiiiiG, vj \jiyL/iiic, n. xtiolilihic, 

I=Iso leucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q— Glutamine, R— Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possibIe 
nucleotide insertion 














RESCTITAYPCDSYQDYRNGKCVSCGTSQKE 
SCPLLGYYADNWKDHLRGKDPPMTKAFFDT 
AEESPFCMYHYFVDIITWNKNVR 


172 


1522 


A 


2056 


3 


361 


LIQHKS AVEYAQ SHL SL VSMCKE SHKCSEPK 
MEWKVKIRSDGTRYITKRPVRDR1LKFRAT KT 
. KEERSGLTTDDDTMSEMKMGRY WSKEERKQ 
HLVRGKEQRRRREFMMRIRLKCLKES 


173 


1523 


A 


2060 


1 


387 


GTRILSMQIPFVGFQPIRTSEHMAAAGVFALL 
OAYAFT OYT RDRT TKOFFOTT FFT GVST A AG 
AVFLSVIYLTYTGYIAPWSGRFYSLWDTGYA 
KIHIPIIASVSEHQPTTWVSFFFDLHILGCTFPA 
G 


174 


1524 




£*\J 1 1 


74 


44.-5 


T T MOPK A KK SGSKKKK VTK A FRT KT T OFFFF 
Rl^K^EEEARLKYEKEEMERLEIQRIEKEKW 
HRLEAKDLERRNEELEELYLLERCFPEAEKLK 
QETKXLSQWK1TVIQCDGSPDPSVAQEMNT 


175 


1525 


A 


2083 


139 


486 


AALTWSQPQEFWPMEMQPIVTDMVTVHWV 
AES ST VG WLCALFRVTHVG VGATGHG VVCG 
RRVLCGLPLPSPAPMPIMSLPEGESRKEREVQ 
R T OFP Vr FP(THFT P ATTT T A FT AAV 


176 


1526 


A 


2092 


3 


587 


EGS VNFKFGVLFAKDGQLTDDEMF SNEIGSEP 
FQKFLNLLGDTITLKGWTGYRGGLDTKNDTT 
GIHSVYTVYQGHEIMFHVSTMLPYSKENKQQ 
VERKRHIGNDIVTI VFQEGEES SPAFKP SMIRS 

FTFTHTFAT VR YNnONDNYR T KTF^FF^VPT FH 

PPLPTPPYFTDHQEFRDFLLVKLINGEKATLET 

PCI 


177 


1527 


A 


2103 


44 


427 


GKG QVSLEGRPHRGPLCLG S W WP G S R VPGC 
CD G A WL A W AC W VFGNDFP S P AS AAC S ALL G 
CWSTAfT PVPT rSGSPT APFRRTAAT OFHT R 
RAVSVPLTLAETYASLWPALQELARCGNLAC 
RSDLQ 


178 


1528 


A 


2104 


2 


409 


ALQSTLGAVWLGLLLNSLWKVAESKDQVFQ 
RSTA ASSFGAVVFTFPKTRWSlvJAY>JFFWVT VTF 
PGCAPRLLVKGSKPSQQGRYNMTYERFSSSL 
LILQVREADAAVYYCAVEVPNTDKLIFGTGT 
RLQVFPNIQNPD 


179 


1529 


A 


2111 


I 


312 


PTRSSTRPPST F VT-T A S A K GGF KF F GF)D GH YT 
MRTESHTGLKKGGNANLVFMLKRNTEPKKG 
SYHFDLERLRAAHrLFEREQEHLAPGGISMPL 
PPPLPLPACLG 


180 


1530 


A 


2116 


3 


366 


TSIKRAIETTD VTRSFG WD S SE A WQQHD VQE 
T PRVMFDAT FOKWKOTFOAnT FXfFT Yf)GKT 
KDYVRSLECGYEGWRIDTYLDIPLVIRPYGSS 
QAFASVVCTFHLTACVSLHRIHNSTVV 


181 


1531 


A 


2117 


2 


386. 


YGLGAHFGRLFIQAG1KENDFYDGAWCAGR 
NDLQQWIEVDARRLTRFTGVITQGRNSLWLS 
DWVTS YKVMVSND SHTW VTGKNGSGDMIFE 
GNTSFKFTPVT NFT PVP1UVARY7R TNPO^WFnTxJ 

VJLN OJZ/XVX-/XX V i-/lNx->J_flT V X 1V1 V /A IN. 1 1 XVXl > X^ O W r JLvlN 

GSICI 


182 


1532 


A 


2123 


1 


493 


RTKTD VYILNLAY ADLLLLFTLPF WAVNAVH 

GWVLGKIMCKITSALYTLNFVSGMQFLAC1SI 

DRYVAVTKVPSQSGVGKPCWIICFCVWMAAI 

LLS1PQLVFYTVNDNARCIPIFPRYLGTSMKAL 

IQMLEICIGFVVPFLIMGVCYFITARTLMKMP 

NIKIS 


183 


1533 


A 


2140 


3 


561 


RQAWHEAFKVRKEILTVICCLLAFCIGLIFVQ 
RS GNYF VTMFDD Y S ATLPLLI WILENI AVCF 
VVGJDKFMEDLKDMLGF/VFSRYYYYMWKYI 



151 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: af 
nucl- 
eotide 
seq- 


SEQ ID 
NO: of 

pep L1UC 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

fi 1 1 / - 1 1 f 1 a 

UUClOUllUC 

location 
correspondi 

tict tr\ firQf 

amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutarnic Acid, 

r jt noiiy lciiaiuiiu, vj vjiy^uic, rx xxioLiuixic s 

I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
O^Crlntaminp R^Arcrinine Sl=Sprin£* 

T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














SPLMLLSLLIASVVNMGLSPPGYNAWIEDKAS 
EEFLSYPTWGLAVCAST JWFATLPVPVAFIGR 
RFSLIDDGAGPFCSAAYTTTGCRTPYL 


184 


1534 


A 


2145 


3 


538 


HELTVAAADRGQPPQSSWPVTVTVLDVND 

NPPVFTRASYRVTVPEDTPVGAELLHVEASD 

ADPGPH GL VRFT V S SGDP S GLFELDE S S GTLR 

LAHALDCETQARHQLVVQAADPAGAHFALA 

PVTIEVQDVNDHGPAFPLNLLSTSVAENQPPG 

TLVTTLHAIDGDAGAFGRLRYHL 




1 

i jjj 


A 
r\ 


0) si 

Zl J 1 






PKNNFNGSLVQASYQHEELRREVIMLACSFG 
NKHCHQQ ASTLISD WIS SNRNRIPLNVRDI VY 
CTGVSLLDEDVWEFIWMKFHSTTAVSEKKIL 
LEALTC SDDRNLLNRLLNLSLNSEVVLDQDAI 
DVIFHVARNPHTtRDT AWKFFRDKWKTT NTRT 

XJ V 111 1 V YJvl N 1 J. iVJ JLVIo' J_/i i. VV xVX X V V XVXX^IN 1 1VJL 

RQKTLEFDFAEPLILAFPIILYTAIDNPPLVREH 
E 


1 oo 


1 JjU 


A 








GPIUr , n]<rH<?AFAFRFHAGFTnYTVHPT WFTWA 

v. Tr ivi v a i j in. n ort r / \ rvrv rnHuriu XIV nrL/ VV J_> t VY x v 

HLALPDAQDILYTLEDNRNWVDSMIPQSPSPP 
LDEQNRDWQGLLENLHVELTLDEEDSEGPEK 
EGE G Q T YFTS SKTL CGI VPQNTD SLGETGIHIC 
AHDKSP 


187 


1537 


A 


2158 


227 


442 


FNCFR V ASD SFLENS SLLIMILPLRN ATQEFIIR 
PGA VAVTPMP^TT OfiWOOWITR <sfl VR nOPfr 
QHGGTPS 


188 


1538 


A 


2167 


3 


486 


AHLGGAWLTQRSLGSWAAPGPARAAKEVVA 
CIPQNQKJVINIWRMKTSKHLQLLSFVLGAVSP 
AVVVPYMMVLQENGYGVEEGIPTLLMAASS 
VTDDTT ATTGFNTn STVFSSGrARSSG^RTsISfC^ 
LRTPLGTICEGCDDS SIFSHLDHS SKWS STYG 
HSGA 


189 


1539 


A 


2168 


2 


412 


EFLSSNQITQLPNTTFRPMPNLRSVDLSYNKL 

OALAJPDLFHGLRJG^TTLHMRANAIOFVPVRJF 

QDCRSLKFLDIGYNQLKSLARNSFAGLFKLTE 

LHLEHNDLVKVNFAHFPRLISLHSLCLRRNKV 

AIVVSSLDW 


190 


1540 


A 


2179 


64 


399 


MRLNQNTLLLESFGXXRPYTSEHAPTYHQW 
MKADELLRWTT SEPLTLEHE YAMQRT WLED 
A YFrTFTVT DAFKRHA OPGATFF MVGF)V7\J 
LFLTDLEDLTLGEIEVLIAEP 


191 


1541 


A 


2190 


1 


469 


CLDRAA GIRHERN VI YTNETHTRHRG WL ARR 

\_/XjJLyA>-llXlVJ XXVXXJL. ilvll V X X XI tX-. XXX X XVI. XX VVJ YV JUiUVLV 

LSYVLFIQElvDVHKGMFATNVTENVLNSSRV 
QEATAEVAAELNPDGSAQQQSKAVNKVKKK 
AICRILQEMVATVSPAMIRLTGWVLLICLFNSF 
FWNIQIHKGQLEMVKAATETNLPLLFLPVHR 
SH 


192 


1542 


A 


2197 


26 


157 


PSKXGGIRLLLTGTQLYGRFGSAIAPLGDLDR 
DGYNGEGREEPY 


193 


1543 


A 


2236 


2 


383 


EYFPN SI WRSLF STMDLGDIGF YT YRILQ AL S 
YTRSIKGTMrTRDVKPT^NTT rNSPRNKVTT AF)W 

X X JTlkJXV.VJXlVlXXXxJ_/ V 1VJL iji'llJjV/l i iJX 1\_1>XV V 1J_//xJL/ VV 

GLAEFYHPMRKYSVHVATRYYKSPEILLDYE 
Y YD Y SLDI W AVGVILLELLTLKLHVFEGGDN 
EQ 


194 


1544 


A 


2241 


105 


409 


lxXGVGI<J4PTSEGl%PGQERSDWVTSYKVMGS 
NDSHTWVTVKNGSGDMIFEGNSEKEIPVLNE 
LPVPMGARYIRINPQSWFDNGSICIVIKI^ 
PLPDPNNY 


195 


1545 


A 


2245 


1 


672 


MGVASDWTKJRIEYQPGSGSMPLFPSIHLETCD 
GAVS SLQIVTELQTN YIGKGCDRETYSEKSLQ 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
pcpuuc 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
uucieoiiQc 
location 
correspond! 
ng to first 
amino acid 
residue of 

sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

T7 — Pwonnlnl oni'rio f~^r 1 -\ 7 rM 11 T T TTi 1 1 II 1 1 1 H 1 

r — jriiciiyiaicuiiiic, \j — vjiyunic, n rxibiiuiiic, 
F=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine s V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *HStop codon, 

nucleotide insertion 














KLCGASS GIIDLLPSPS AATNWTAGLL VDSSE 

MIFKFDGRQGAKIPDGIVPKNLTDQFTITMW 

MKHGPSPGVRAEKETILCYSDKTEMNRHHY 

AT YVHNrRT VFT T RKDFDOADTFRPAFFHW 

KLDQQALAKVDGQPGKSITRQLQEMPVTIQG 

ISLKPS 


196 


1546 


A 


2256 


1 


396 


FRGTPVSGLTNRDTLAVIRHFREPIRLKTVKP 
GKVINKDLRHYLSLQFQKGSIDHKLQQVIRD 
NLYLRTIPCTTRAPRDGEVPGVDYNFISVEQF 
KAT FFSHAT T FSGTYDr^NFYGTPXPPAFPSPF 
QPDPV 


197 


1547 


A 


2259 


43 


594 


QLAIEIGVRALLFGVFVFTEFLDPFQRVTQPEEI 

WLYKNPLGQSDNIPTRLMFAISFLTPLAVICV 

VKIIRRTDKTEIKEAFLAVSLALALNGVCTNTI 

TC7 TVGRPRPr>FFYRPFPnrTVM>JSFMHPTGnP 

DLVSEGRKSFPSIHSSFAFSGLGFTTFYLAGKL 

HCFTESGRGKSWRLCAAILPL 


198 


1548 


A 


2275 


3 


404 


TCTT VWIPRML VDFL SESKTISLPECATQMFF 

FT PFA^JMPFTX/f A AM^YDR VTATTTMPT OVT-TT 

LMTRKICLQMMMASWMVGFLFSLCIIVTVFN 
LSLCDLNTIQHYFCDISPVVSLACNYTFYHEM 
AIFVLSA 


199 


1549 


A 


2315 


1 


375 


LTQMFFIHALSAIESTILLAMAFDRYVAICHPL 

i\Jrxr\-r\. V i_/iN IN 1 V 1 rVv^lVJi. V f\ V V IvVJO JUI I 1 1 JL,i JUJL/1 

KRLAFCHSNVLSHSYCVHQDVMKLAYADTL 
PNWYGLTAILLVMGXDRMFISLSYFLII 


200 


1550 


A 


2334 


2 


409 


PRVRPQQRKMSFFFKTELGEKLVTBCFLFETDF 
SDDPMLPSPDQLKKKAPFTNKKLKAHQTPVD 
ILKQKAHQLASMQVQAYNGGNANPRPANNE 
r-ppnpprjpYnvnYF^r ^nniMTT FDRPFTNlfcTSPW 

DQLQFEYKEEM 


201 


1551 


A 


2350 


3 


512 


ISWEAQIAEIIQWVSDEKDARGYLQALASKM 
TEELEALRSSSLGSRTLDPLWKVRRSQKLDM 
SARLELQSALEAEIRAKQLVQEELRKVKDAN 
LTLESKLKDSEAKNRELLEEMEILKKKMEEK 
FRADTGKLMLCDSALFEYKYFSNECFYFLFD 
LIVTLEAPTEFQIQY 


202 


1552 


A 


2351 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLL 

NRVLERLAGGATRDSAASDILLDDIVLTHSLF 

LPTEKFLQELHQYFVRAGGMEGPEGLGRKQA . 

PT AMI T T-TFT DTYOfrT T OFFFOArrHTTKDT YT 

LIMKDESL Y Q GLREDTLRLHQLVET VELK1PE 

ENQPPSKQVKPLFRHFRR1DSCLQTRVAFRGS 

DEIFCRVYMPDHSYVTIRSRLSASVQDILGSV 

TEKLQYSEEPAGREDSLILVAVSSSGEKVLLQ 

PTFDPVFTAT OrM^FTT FACTRDSYFAT VPT PF 

EIQVSPGDTEIHRVEPEDVANHLTAFHWELFR 

CVHELEFVDYVFHGE 




1 

i jjj 


A 




9 




"NTNfT MCAFPT FFOTMNST TJVNIFTsITOKKTVWT TFT 

GYRPVGSIPLWLQNFVRILLNEEDMNVIVVD 

WSRGATTFIYNRAVKNTRKVAVSLSVHIKNL 

LKHGASLDNFHFIGGSLGAHISGFVGKIFHGQ 

LGRITGLDP 


204 


1554 


A 


2390 


280 


476 


SPSLLPQCLMSLSDLSLSPAPPSHLSPRCPSPQ 

AGSRLGAMRRCAREMDATPMPPAPSCPSERV 

T 


205 


1555 


A 


2400 


543 


745 


AAVALRDISWQQPYPMDFYAGSSLGPWTVN 
HG QDRRPH APGRPARGKYQEGS ARPP S AVAC 
EDCSCR 
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SEQ ID 
NO: of 

eotide 
seq- 
uence 


SEQ ID 
NO: of 

Uw UUv 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

mioleotiHft 

il UvlvU LIUVj 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Inflation 

1U^/CILJL vJll 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

F=PVif*nv1fi1 aninf* fr— fT-lv^i tip T-T=T- fi^tiHinf* 
x. x iiwiijf iciiujiiiiv/, vj vj ly v^iiiv/j il iiijuuhi^. 

I=Isoleucine, K— Lysine, L^Leucine, 
M=Methionine 3 N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T— Threonine, V— Valine, W^Tryptophan, 
Y=Tyrosine, XHJnknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


206 


1556 


A 


2406 


122 


485 


DLSPDSREDHPQGHRRLLPKRPVRGSLMPGH 
THHPCP V S STTNDTPD QI W V SVG SLRMGTGG 
MGANASTSPRCWDLSSGNKKWIIQVPILASIV 
ESRGGLLATGVGGMCACVPRNQPLTGT ! 


207 


1557 


A 


2409 


289 


418 


LWTLYRHKQQVQHNHSNRLSCRPSQEDRAT 
HTIMVLDKENTLS | 


208 


1558 


A 


2413 


64 


492 


VQGTGXXFIAFTEAMTHFPASPVWAGMFFL 

NILINLGLGSMIGTMAGITTPIIDTFKVPKEMFT 

GGCCVFAFLVGLLFVQRSGNYFVTMFDDYSA 

TLPLTLIVILENIAVAWIYGTKKFMQELTEML 

GFRPYRFYFYMWKFVSP 


209 


1559 


A 


2417 


3 


877 


EKERLLDEWFTLDEVPKGKLHLRLEWLTLMP 
NASNLDKVLTDIKADKDQANDGLSSALLILY 
T DSARNT PTRYK'TTsTFPVWFFNFTFFTlTMPK'RO 

J— /JL^O-TvrviN JL<1 liV 1 JLV I iylZ£ V VV ±_/i_jl >1 1 I I 11 UN I iVlvV^/ 

DLEVEVRDEQHQCPLGNLKVPLSQLLTSEDM 
TVSQRFQLGNSGPNSTIKMKIALRVLHLEKRE 
RPPDHQHSAQVKJRPSVSKEGRKTSIKSHMSG 
SPGPGGSNTAPSTPVIGGSDKPGMEEKAQPPE 
AGPOGLHDLGRSSSSLLASPGHISVKEPTPSIA 
SDISLPIATQELRQRLRQLENGTTLGQSPLGQI 
QLTIP 


210 


1560 


A 


2422 


35 


456 


REF AA S DLEPFTPTD QPIS PE AITQP S CIKRQRA 
AGNPGSLAATIDHKPCSAPLEPKIQASRNQRW 
GAVRAAESLTDIAEPASPQVHETPIDASQTQK 
VEPASKSRFTPELQAKVSHSRERALSTMDATP 
HHAQPQRGEG 


211 


1561 


A 


2431 


1 


764 


RRYSQKLIQHTACQLLRTYPAATRIDSSNPNP 

T IVTV WT HfrTOT VAT MY DTI 11 U PT H 1 MA A A/IFF 

ANGGCGYVLBCPPVLWDKNCPMYQKFSPLER 
DLDSMDPAVYSLTIVSGQNVCPSNSMGSPCIE 
VD VLGMPLD SCHFRTKPIHRNTLNPMWNEQF 
LFHVHFEDLVFLRFAVVENNSSAVTAQRIIPL 
KALKRGYRHLQLRNLHNEVLEI S SLFINSRRM 
EEN S SGNTMS AS SMFNTEERKCLQTHRVTVH 
GVPG 


212 


1562 


A 


2436 


1 


411 


GIRGTTGHLGCPINDDPSLTLTVSWVMEDKPI 
YIGNGTKKEDDSLTIFAVAKRDHVSDTCGAC 
TDLDHNLDKGYLT YLGEQATPTNRL G ALPKG 
RANRTRDLELTYLAERIVRETWIPGDANNRPI 
TDYDCQIEEHQ 


213 


1563 


A 


2445 


1 


1294 


MSSIGCLWVSRSSQIDGLTAEKSGPEKPHGT 

WLMPELHPKEQILELLVLEQFLSILPEELQIWV 

QQHNPESGEESVTLLEDLEREFDDPGQQVPAS 

PQGPAVPWKDLTCLRASQESTDIHLQPLKTQ 

LKSWKPCLSPKSDCENSETATKEGISEEKSQG 

LPQEPSFRGISEHESNLVWKQGSATGEKLRSP 

SOGGSFSOVIFTOKSLGKRDLYDFAFRCT TT ,T 

TDSIMCQKVPPEERPYRCDVCGHSFKQHSSLT 

QHQRIHTGEKPYKCNQCGKAF SLRSYLIIHQR 

IHSGEKAYECSECGKAFNQSSALIRHRKIHTG 

EKACKCNECGKAFSQSSYLIIHQRIHTGEKPY 

ECNECGKTFSQS SKLIRHQRIHTGERPYECNE ! 

CGKAFRQSSELITHQRIHSGEKPYECSECGKA 

FSLSSNLIRHQRIHSG 


214 


1564 


A 


2461 


1 


615 


GIPGSTISS SRNIFLEDDL A WQ SLIHPDSSNTPL 
STRLVSVQEDAGKSPARNRSASITNLSLDRSG 
SPMVPSYETSVSPQANRTYVRTETTEDERKIL 
LD S VQLKDL WKKICHHS SGMEFQDHRY WLR 
THPNCIVGKELVNWLIRNGHIATRAQAIAIGQ 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 

ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
locati on 
corresponding 

+n lsQt urn inn 

acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

In* — 13 In ^-»t~i "w 1 -,i 1'jmTip (~\ — (] 1 \ 7 r - 1 ti f 1 * T T ^^:T T i v 1 i M 1 Tl f-^ 

T — TildiyialalllUCf VJ — VJiyUiiJCj I J ±xl^llU.lHC 9 

I=Isoleucine, K=Lysine, L=Leucine, 

]V/I==lVf f*thir»nirif > TsI=AQnfiracrinp P=Pm1tn£» 

Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine 9 W-Tryptophan, 
Y-Tyrosine, X-Unknown, *~Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














AMVDGRWLDCVSHHDQLFRDEYALYRPLQV 
LFSVYCQLECSKLIL 


215 


1565 


A 


2464 


3 


2932 


GPGVRS SQDGMAD VFVHLRTAWPRC SFISGQ 

HGPGRHGRRVCSSQDSMADVFVHLRTAWPT 

CSLISGQHGPGESVSYEDDDIPAPASLLHVNA 

AAPALTNPTAPVLCTAPNNTAQKEKVPSGMR 

QRPAGVRISSRTPDLTCAVSTHSTVPGVRISSC 

TPDLTCAVSIHSTVPSVCISSCTPDLTCAVSTH 

STVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHSTVPGVRISSCTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTC AVSIHATVPGVRIS SRTPDLTCA V SIH 

ATVPGVRISSCTPDLTCAVSIHATYPGVRISSC 

TPDLTCAVSIHATVPGVRISSRTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVSTH 

STVPGVRISSRTPDLTCAVSIHATVPGVHISSC 

TPDLTC A VSTHST VP GVRI S SRTPDLTCA V SIH 

STVPGVCISSRTPDLTCAVSIHSTVPSVHTSSCT 

PDLTCAVSIHSTVPGVRISSRTPDLTCAVSTHS 

TVPGVHISSCTTDLTCAVSIHATVPGVHISSCT 

PDLTCAVSTHTTVPGVRISSRTPDLTCAVSIHS 

PDLTCAVSTHLTVPGVRISSRTPDLTCAVSIHA 

TVPGVHISSCTPDLTCAVSIHATVPGVRISSRT 

PDLTCAVSIHATVPGVHISSCTPDLTCAVSTHS 

TVPGVRISSRTPDLTCAVSIHSTVPGVHISSCT 

PDT TPAV^TH^TVPOVHTSSrTPDT TPAVSTT4 

STVPGVHISSRTPDLTCAVSIHATVPSVHISSC 

TPDLTCAVSIHSTVPGLLTSVSQTSTG 


216 


1566 


A 


2477 


1 


414 


FRTKSYRKGSYRCIVSEWIAEQGNWQEIQEK 
AVEVATVVIQPTVLRAAVPKNVSVAEGKELD 

J_* 1 V~-J.Nl 1 1 XJx\J-\i^JxJ V J\JT J_/ V 1 V V OJT OXV!Vl_l LJ J X JUI vJo 

RVLARLDRDFLVHSSPHVALSHVDARSYHLL 
VRDVSKENSGYYY 


217 


1567 


A 


2480 


2 


460 


CRTI CF GPORFEF YF YLGYK AGLYF AT ADHY 
MQ VL VCQHEC VREL ATRPGRL SPIENFLPLH Y 
DYLQFAYYRVGEYVKALECAKAYLLCHPDD 
ED VLDN VD Y YE SLLDD SIDP A SIE AREDLTMF 
VBvRHKLESELIKSAAEGLGXSYTEPNYW 


218 


l J uo 


A 


2483 


140 

1 TU 


383 


A FS SPHPS PA POFPECCtF YGT , YDK TLT FK HDPT 
SANLLQLVRSSGDIQEGDLVEVVLSASATFED 
LQIRPHALTVHSYRAP 


219 


1569 


A 


2489 


3 


428 


SSRLVLLAGAAALASGSQGDREPVYRDCVLQ 
CEEQNCSGGALNHFRSRQPIYMSLAGWTCRD 
D CKYECMWVT VGL YLQEGHKVPQFHGK WP 
FSRFLFFQEPAS A VA SFLNGL ASL VMLCR YRT 
FVPASSPMYHTCVAFAWVS 


220 


1570 


A 


2498 


1 


1297 


MDGEAVRFCTDNQCVSLHPQEVDSVAMAPA 
APKrPRLVOATPAFMAVTLVFSLVTI FVVDR 

x 1_L JLVJ.X 1\JU V V^iTL X X ill i.VJLm. V X X-i Y X JlJ V X XjX V V XJXX 

HHFGREAEMRELIQTFKGHMENS S AW VVE1Q 

MLKCRVDNVNSQLQVLGDHLGNTNADIQMV 

KGVLKDATTLSLQTQMLRSSLEGTNAEIQRL 

KEDLEK1AD ALTFQTLNFLKS SLENT SIELH VL 

SRGLENANSEIQMLNASLETANTQ AQL AN SS 

LKNANAEIYVLRGHLDSVNDLRTQNQVLRNS 

LEGANAEIQGLKENLQNTNALNSQTQAFIKSS 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

resiuue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E^Glutamic Acid, 
F=Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L==Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threon ine, V=Valine, W=Tryptophan, 
i — lynjoiiic, j\ — uiLMiuwii, — oiujj COUUIl, 

/=possible nucleotide deletion, \=possible 
nucleotide insertion 














FDNTSAEIQFLRGHLERAGDEIHVLKRDLKM 
VTAQTQKANGRLDQTDTQIQVFKSEMENVN 
TLNAQIQVLNGHMKNASREIQTLKQGMKNA 

CAT T^OTOlS/TT rWMT OK" A <5 AT7TOPT R(T.r)T U mi 

KALTMEIQQEQ SRLKTLHVVITSQEQLQRTQ 


221 


1571 


A 


2501 


3 


500 


RVRLNNDGLSPLMMAAKTGKIGIFQHIIRREV 
TDEDTRHLSRKFKD WAYGPVYS SLYDLSSLD 
TCGEEASVLEILVYNSKIENRHEMLAVEPINE 

J-..L»i\JLJrv W JvLvr V or i UN VVoi -Lv^AJVl V lr 1L1 

AYYQPLEGTPPYPYRTTVDYLRLAGEVITLFT 

GVLFFFTN 


222 


1572 


A 


2508 


3 


395 


DAHCQRKLAMQEFMEINERLTELHTQKQKL 
ARHVRDKEEEVDLVMQKVESLRQELRRTER 

QLENELEGLKQKQISYSPGVCSIEHQQEITKL 
KTDLEKKS 


223 


1573 


A 


2544 


2 


412 


NDPAIISNFSAAVVHTIVNETLESMTSLEVTK 
MVDERTD YLTKSLKEKTPPFSHCDQAVLQC S 

KNAVYKESLPVSGEESQLTPEKSPKFPDSQNQ 
LTHCSLSAA 


224 


1574 


A 


2552 


401 


1 


GASLCFISTAFTVLTFLIDSCRFSYPERPIIFLSM 

CYNIYSIAYIVRLTVGRERISCDFEEAAEPVLI 

QEGLKNTGCAIIFLLMYFFGMASSIWWVILTL 

TWFLAAGLKWGHEAIEMHSSYFfflAAWAlPA 

VK 


225 


1575 


A 


2563 


724 


1 


» A ~T> ~\f T? T) Tims' l~?1~7 T? f~* ~C f ^T? T/~ T^\/"^ T\~T?T~\"CT/" 1'.' I"?"!"? T/~ T~? 

GLGEEEEKEAGKKKKKQEEKEKEKGAVYSR 
VARICKNDMGGSQRVLEKHWTSFLKARLNC 
SVPGDSFFYFDVLQSITDIIQINGIPTVVGVFTT 
QLNSIPGSAVCAFSMDDIEKVFKGRFKEQKTP 

1/j V W 1 A v x sZLtJS*. V 1 JSJr JtvJr \jr L> L^/\Jvl ILri^/Vii/l Y is. 

TSIDFPDETLSFIKSHPLMDSAVPPIADEPWFT 
KTRVRYRLTAISVDHSAGPYH 


226 


1576 


A 


2571 


449 


3 


EGVLFVYGNYVGDVMNFEMAAEMAQEVAIP 
TRTVLTTDDIS S SPIEDRDGRRGVAGNFFIFKV 
AGAACDRGMSLEACEAVTRKANRJRTYTMG 
VAEEPCSLPQTRRHNFEIGAEEMEIGMGIHGE 
RGVIREKMMPADAIVDHIMDRIFS 


227 


1577 


A 


2575 


3 


1197 


VLSDLCLFYYRDEKEEGILGSILLPSFQIALLTS 

EDHINRKYAFKAAHPNMRTYYFCTDTGKEM 

ELWMKAMLDAALVQTEPVKRVDKITSENAP 

TKETNNIPNHRVLIKPEIQNNQKNKEMSKIEE 

KKALEAEKYGFQKDGQDRPLTKINSVKLNSL 

1 on* i JbovroAOl J\\£L Vrl Y 1\J ^XJNi^oooriJNivi VJN V o 

LADLRGGNRPNTGPLYTEADRVIQRTNSMQQ 

LEQWIKIQKGRGHEEETRGVISYQTLPRNMPS 

HRAQTMARYPEGYRTLPRNSKTRPESICSVTP 

QQRQFYNKQSTLPRHSTLS SPKTMVNISDQT 
MHSIPTSPSHGSIAAYQGYSPQRTYRSEVSSPI 


228 


1578 


A 


2583 


3 


330 


LPFLGLGSVLPQGMVMASPEMNPTICSVFEA 
HIVLLFHATTFRRGFQVTVLVGNVRQTAVVE 
KIHAKVRGTWPFISPEVRKEGGLPQTGRELLD 
PTMGIKPHLWWVAA 


229 


1579 


A 


2589 


1 


448 


DDKNAQGIKRHVKPTSGNAFTICKYPCGKSR 
ECVAPNICKCKPGYIGSNCQTALCDPDCKNH 
GKCIKPNICQCLPGHGGATCDEEHCNPPCQH 
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SEQ ID 

NO: of 

eotide 
seq- 
uence 


SEQ ID 

NO: of 

yj nvi.v/ 

seq- 
uence 


Met • 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

location 

c fi rrp qt> fin H i 

ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

1r\pn+t rvn 
1\J\->CLLL\J 11 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=GIutamic Acid, 

T<==PVionv1?ilyin5'np {^T=(*Tlvfinf* T-T—T-ri^HHinf* 

A X llwlljr JCUCUllllu, VJ VJljr 11 X -llij tHJlll^, 

I=Isoleucine, K-Lysine, L=Leucine, 
M = =Meth.ionine- ) N=Asparagine., P^Proline, 
Q==Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y— Tyrosine, X-Unknown, **=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














GGTCLAGNLCTCPYGF VGPRCETMV CNRHC 
ENGGQCLTPDICQCKPGWYGPTCSTA 


230 


1580 


A 


2593 


2 


138 


AVTFSVVFAYVADITQEHERSMAYGLVCMFI 
LYLLYLLRNAFFLR ; 


231 


1581 


A 


2595 


185 


2 


SGPYTDFTPWPTEEQKLLEQALKTYPVNPPER 
WEKIAEAVPGRTKKACIKRYKVADLRISK i 


232 


1582 


A 


2596 


1 


391 


STVTGOPRRLLDTAGHOOPFLELKIRANEPOA 
GRARRRTPTCEPATPLCCRRDHYVNFQELGW 
RDWILLPEGYQLNYCSGQCPTHLAGSPGIAAS 
FHSAVFSLLKANNPWPGRTSWCVPTARRPLS 
LLYL 


233 


1583 


A 


2601 


184 


403 


LLFSDEIIMAAPLRIADVTSGLIGGEDGRVYV 

YNGKETTLGDMTGKCKSWITPCPEEKVNVLQ 

NSIPYWERIT 


234 


1584 


A 


2614 


178 


335 


PLTLCLPENNKPPQADAVPDKELTLPVDSTTL 
DGSKS SDDQKII S YL WEKTQ 


235 


1585 


A 


2616 


2 


896 


D VLE V YGTG VA STRHEMGTLDKHKELEDL V 
AKFLNVEAAMVFGMGFATNSMNIPALVGKG 

C*\ TT RTiPVTsTWT^T VI flART T Ck ATTriTPl^T-rNTV A 
\^\^ILj1\XJ1Zi V IN X I 1 OJL. V l_y VJ/^VIVi_jL»VJ rV JL IvJIPJVlIIN I /\ 

QSLEKLLRDAVIYGQPRTRRAWKKILILVEGV 
YSMEGSIVHLPQIIALKKKYKAYLYIDEAHSI 
GAVGPTGRGVTEFFGLDPHEVDVLMGTFTKS 
FGASGGYIAGRKARILSPPACLVPNTGSHSLH 
RT TRTYT OMWFAMVAT VTDRT nrTWT^fr'FrrNI 

ISJLf x lvJ_y'J_;V < ' JLV11 % JC/rTilVl V /\JL» V 1 xJx\Xj\J\J W IN O VJJZ/VJ1N 

WDRADKFGDL VD YLRVH SH S A V Y AS SM SPP I 
AEQIIRSLKLIMGLDGTTQ 


236 


1586 


A 


2621 


1 


392 


NTS SFPAQPSSPARPSLPHLSQHPSNPLLPLAS 
ADHPQCGRFLPLHEPEPLCPSPSLSYPTLVSS 

WSSPFSSHHGPPPGT VPFPTSPKTTOPPGT AOT 

VV Jul 1 O O I 1 1- 1 VJ >^ 1 1 VTJU 11111 Oi IN. X J-V^l. r VJ Liriv^/Ju 

KMLCIPPGRQQLRGAQSMPGHGALSPLLLPP 
A 


237 


1587 


A 


2628 


398 


1 


DLVCKI S G FGRGPRDRSE A V YTTM S GRSP AL 

WAAPETLQFGHFSSASDVWSFGIIMWEVMAF 

GERPYWDMSGQDVIKAVEDGFRLPPPRNCPN 

LMHRLMLDCWQKDPGERPRFSQIHSILSKMV 

QDPEPPNV 


238 


1588 


A 


2631 


1 


1104 


WSPCSLTCGVGLQTRDVFCSHLLSREMNETV 
IL ADELCRQPKP STVQ ACNRFNCPPAWYPAQ 
WQPCSRTCGGGVQKREVLCKQRMADGSFLE 
LPETFCSASKPACQQACKKDDCPSEWLLSDW 

1 J_/V^u J. OV^vJ-L/VJ 1 1 J\.0/A.i^IXJPwlVlJ^J\. 1 \JJUO 1 V VINO 

TLCPPLPFSSSIRPCMLATCARPGRPSTKHSPHI 

AAARKVYIQTRRQRKLHFVGGGFAYLLPKTA 

VVLRCPARRVRKPLITWEECDGQHLIS STHVT 

VAPFGYLKIHRLKPSDAGVYTCSAGPAREHF 

VIKLIGGNRKLVARPLSPRSEEEVLAGRKGGP 

KE AL QTHKHQNGIFSNGSKAEKRGL AANPGS 

RYDDLVSRLLEQGAPCSSSKKKN 


239 


1589 




2636 




678 


1V1KPDNTT T DFT-fGT-TVl-TTTnFNIA AMT PRFTOTT 

lVJXV-T 1 — ' 1 \ A 1^ L/ XJ Hi 11 KJ IX V XX.X 1 LJV IN l/T_fVlVll_r JT JNJCv J. V^J- x 

TMAGTKPYMAPEMFS SRKGAGYSFAVD W W 

SLGVTAYELLRGRRPYHIRS STSSKEIVHTFET 

TVVTYPSAWSQEMVSLLKKLLEPNPDQRFSQ 

L SDVQNFP YMNDIN WD A VFQKRLIPGFIPNK 

GRLNCDPTFELEEMILESKPLHBCKKKRLAKK 

EKDMRKCDSSQTCLLQEHLDSVQKEFIIINRE 

KVNRDCI 


240 


1590 


A 


2(539 


389 j 


3 


ELLDPTTPMRTKCIELL YAALTSS STDQPKAD 
LWQNFAREIEEHVFTLYSKNIKKYKTCIRSKV 
ANLKNPRNSHLQQNLL SGTTSPREFAEMTVM 
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SEQ ID 
NO: of 
nucl" 
eotide 

uence 


SEQ ID 
NO: of 

■|-\ f-^ 1~1 f 1 i \ 

1JCJ7LXUC 

seq- 

U 6 11C 6 


Met 
hod 


SEQ 
ID NO: 

USSN 

914 


Predicted 
beginning 
uulxculjuc 
location 

L-urrcaU until 

ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

iULdllUil 

corresponding 

llJ Idol dill 11 I U 

acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r — riiciiy laidiiiiiGf vj — \jiy\siiic 9 xi — xiiMiuiiic, 
I=Isoleucine, K=Lysine, L=Leucine, 

ivi — ivicLiiioiiiJic, in — /-vi>ptii dgiuc, x — jrroiiiic, 

Q=GJutamine, R-Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














EMANKELKQLRASYTESCIQEHYLPQVIDGTL 
Y 


241 


1591 


A 


2640 


392 


3 


IRLTILRCVFMRLATICVLVFTLGSKITSCDDD 
TCDLCGYNQKL^TCWETQVGQEMYKLMIFD 
FRIT A VTT FVDFPRTC'T T VTVPSSCICT TOP Wf?C) 
QEFAIPDNVLGIVYGQTICWIGAFFSPLLPAM 
Y 


242 


1592 


A 


2642 


405 


1 


YFKNTTLLLVGVTCVAAAVEKWNLHKRJALR 
MVLMAGAXPGMLLLCFMCCTTLLSM WL SNT 
^TTAMVMPIVF AVT OFT V^AFfiFfiT VAfTN^TM 
TEEAEPISLDVKNSQPSVELIFVNEDILDFLMK 
SPLMISQACI 


243 


1593 


A 


2646 


412 


2 


CLAMIKGIQSSGKIIYFSSLFPYVVLICFLIRAF 
LLNGSIDGIRHMFTPKLEIMDLEPKVWREAATQ 
VFFALGLGFGGVI AFS S YNBCRDNNCHFD AVL 
VSFINFFTSVLATLVVFAVLGFKANVINEKCIT 
QNSETV 


244 


1594 


A 


2650 


1 


1271 


MTTTLIGLLKTARLLRLVRVARKLDRYSEYG 
AAVLMLLMCIF ALI AH WL ACI W Y AI GN VERP 
YLTDKIGWLDSLGQQIGKRYNDSDSSSGPSIK 
DKYVTALYFTF S SLTS VGFGN VSPNTN SEKIF 
SICVMLIGSLMYASIFGNVSAIIQRLYSGTARY 
HMQMLRVKEFIRFHQIPNPLRQRLEEYFQHA 

W/T^VTTvT/^TT^vX /TVI^ytX 7 r T7vT/ r ^ , 1T^ C C PTCHnPT TT7TT A 7 O 

VY J. i 1 JN(jllJJVliNJVlV lINOlCooClbJLJJL^LrHr'lLVb 
NHHQGGLIYSWNDAASMQRPFNHIKSSLLGS 
TSDSNLNKYSTINKIPQLTLNFSEVKTEKKNSS 
PPSSDKTIIAPKVKDRTHNVTEKVTQVLSLGA 
DVLPEYKLQAPRINKFTILHYSPFKAVWDWLI 

T r T VTVTATFTPV<1 A APT T 7\ir>R P P OT<T T? T? T7 PPtV 
JUL/1j V 1 I 1 rxLr 111 O i-w- YX 1^ X_j IN X_y I\JC/i2> XV rvrvjjv V^- \J I 

SCSPLNVVDLIVDIMFIIDILINFRTTYVNQNEE 
VVSDPASV 


245 


1595 


A 


2656 


385 


2 


NLTWWPLFRDVSFYIVDLIMLIIFFLDNVIMW 
WF9T IT T TAYFrYWFMKFNVDVFKWVfCD 

VV .I2»»3 J_».l. .,I_>.L. 1 /i. 1 JT V — • X V V riVl-TS-i IN V K£ V JJviV. VV V J\y 

MINRN K V VK VTAPEA Q AKP S AARDKDEP TLP 
AKPRLQRGGSSASLHNSLMRNSIFQNKIHTLD 
PHV 


246 


1596 


A 


2660 


200 


506 


VLVLQMNYYQiMLIIYYVLFFKVNEFLAFEGPI 
LLDMRIKHLIKTNQLSQATALAtCLCSDHPEIG 
IKGSFKQTYLVCLCTSSPNGKLIEEVSMFSFIS 
NYFLS 


247 


1597 


A 


2678 


3 


267 


DAWVKNDTTFNOTFRKOKISRNT KHT ASVRV 

JlsJtx VV V 1V1 ^ ISxxx IN V,/ 1 JOlvlVV^lVlO J-zINljlVllldi/TiO V XV V 

VQKNLVFVVGLSQRLADPEVSPLVFFVILIFF 
VSLSYLEIIFDPAQLCDSSEHIIS 


248 


1598 


A 


2687 


1 


404 


DFTTLAAMMRTLFSLFGDVRSDVHRFSVTLF 
GAAIKSVKNPDKKSIENQVLDSLVPLLLYSQD 
FNDAVAFFSROVT TTCAOFT KWKI PRFVY9K" 
DPWHII^TEAGTICRFFEKKCKGKINILEQTL 
MYSKNPKL 


249 


1599 


A 


2692 


1 


440 


FRRRRRRRERDCAAQGAIvRHCRHLAECKLV 
SFPIGIYKVLRNVSGQIHLITLANNELKSLTSK 

"FlUTTF^riT "RFT T-TT FfTNfPT T4RT P^FV9AT OT-TT T<T 

X IVX 111 O^i^XviZ/i^X XX^X-yVjlN J JLylXXVUiI iZ>X_j V OM.ij^iHjJv 

AIDL SRNQFQDFPEQLT ALP ALETINLEENEI V 
DVPVEKLAAiMPALRSINL 


250 


1600 


A 


2693 


459 


21 


LLPGSLGVPILHSQPWDPSPQCPHRAPSTPRRL 
PPLGALSQALTFLSRAAKNHSQDPGKGTKPFP 
AAP AAPPPRS SLPAPLPMGLKDKGPQPAPPTIF 
NSPWHPATLPGALGPQLSQAAPSPIPPPCLMG 
ISSCPDLKLTKSSTP 


251 


1601 


A 


2694 


2 


404 


F VFDLKLRVPGFAALLIHG AS S VPGPETVRLR 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

XL LJ-l'i.V^ \J LlUv 

location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

location 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

P=Phf : *riv!?i latrine (~)^ = (~\ Ix/fi ru-* TT TTI 1 it 1 i i it 1 

lHteoleucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proiine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine V—Valitif* Trvrif nn Vi n n 

x. j. *ti v/wiiixiv^j v v cxlxix\j 9 vv x xjf iJ\,\JiJxicLXL i \ 

Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














Q KRKKKAPDH S S GRKEEL VTTHT VDKLETKK 
PVGRVLCGLSGFJ JLHST J XPRRKTFKR AT G9T-T 
RKAGFPEHPVAPEPLSNSCQISKEGREQVLSEI 
GAGDCL 


252 


1602 


A 


2697 


421 


1 


PQKSHS GA YQCFATRKAQTAQDFAIIALEDG 

TPRIVSSFSEKVVNPGEQFSLMCAAKGAPPPT 

VTWALDDEPIVRDGSHRTNQYTMSDGTTISH 

MNVTGPQIRDGGVYRCTARNLVGSAEYQARI 

NVRGPPSIRAMRNIT 


253 


1603 


A 


2698 


65 


401 


ACCQWRRTLIPABCSTTVSCTISTPHHPFRGSYS 
FDDHITDSE ALSRS SH VFTSHPRMLKRQPAIEL 
PLGGEYSSDVPRPLSTQLSSSLLGYFSTLMTG 
AAFTNNJASSTIIL 


254 


1604 


A 


2699 


438 


301 


GQIHSQDDPPFIDQLGFGVAPGFQTFVACQEQ 
RVRGPWEAGPGVGY 


255 


1605 


A 


2700 


1 


842 


LQNRED S SEGIRKKL VEAEELEEKHREAQVS 

DKETLENMMQRHEEE AHEKGKIL SEQKAMIN 

AMD SKIRSLEQRI VELSEANKL AAN S SLFTQR 

NMKAQEEMISELRQQKFYLETQAGKLEAQN 

RKLEEQLEKISHQDHSDKNRLLELETRLREVS 

r FHFFOTCT FT KROT TFT OT ST OFRF90T TAT O 

AARAALESQLRQAKTELEETTAEAEEEIQALT 

VGLGSN1FRLLKASARMSVELALSILAHP 


256 


1606 


A 


2701 


2 


405 


FVGGPGADPPVAVMWDPRAARMDLTAYAE 
LLKESGNQVLKNGNFSLAIRKYDEAIQILLQL 
YOWGVPPRDT AVT T OJKSNAFFST GTCWXfFA 

X VV VJ V X X JM7LA V 1 > 1 > V^lN 1VQX Nz VI X OJL VJXV VV In _C/_f-\ 

FVAAKECLQWDPTYVKGYYRAGYSLLRLHQ 
PYEAARMFFEGLR 


257 


1607 


A 


2702 


2 


399 


FVESASSRPPGCFSGDGRFWLVSEGSRRGWD 
FNPSFSFLDPRYSVGGDENIGTVTTLANILREF 
NP SLKGF S VGTGKET SPNAFLNQ A VAG GRAE 
DLPVQARl^VDLMKNDTRIHFQEDWKIITLFI 
GGNDL 


258 


1608 


A 


2709 


1 


1097 


SVGARQGEARDRIRRFFPKGDLEVLQAQVERI 
MTRKELLTVYS SEDGSEEFETIVLKAL VKACG 
S SEAS AYLDELRL AVAWNRVDI AQSELFRGDI 
QWRSFHLEASLMDALLNDRPEFVRLLISHGLS 
T GKFT TPMRT AOT YSAAPWST TR"NT T DOA^TT 

X-/*0 XIX X_< X X 1VUVXj/\.\^Lj X oy-YfAX lJI > ijX^XJ\J.NXjXji>'v^/TtOXX 

SAGTKAPALKGGAAELRPPDVGHVLRMLLG 
KMCAPRYPSGGAWDPHPGQGFGESMYLLSD 
KATSPLSLDAGLGQAPWSDLLLWALLLNRA 
QMAMYF WEMGSNAVS SALGACLLLRVMAR 
LEPD AEEAARRKDLAFKFEGMGVDLFGEC YR 
S SEVRAARLLLRRCPL WGDATCLQLAMQAD 
ARAFFAQDGVQSLPTQKWWGDMARR 


259 


1609 


A 


2721 


1 


403 


VYLGAGPGLFFSNEGAKEGEKANIPKLMLPR 
GGFSQREMVTGERSPSPEEEEEEEEEGFGERA 
SCRRGLFRVRLTRVGLAAPSKASRGQEGDAA 
P ICS PVR RK SPK FRFPR VST SPKARSGSGDOFF 
GGLRVRLP 


260 


1610 


A 


2728 


1 


477 


LLGGDLRYHLQQNVHFTEGTVKLYICELALA 
LEYLQRYHIIHRDIKPDNILLDEHGHVHITDFN 
IATVVKGAERASSMAGTKPYMAPEVFQVYM 
DRGPGYSYPVDWWSLGITAYELLRGWRPYEI 
HSVTPIDEILNMFKVERVHYSSTWCKGMVAL 
LRK 


261 


1611 


A 


2730 


3 


547 


LTITDFILVLYRYYRSPLVQIYEIEQHKIETWR 
EIYLQGCFKPLVSTSPNDSLFEAVYTLIKNRIH 
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SEQID 
NO: of 

eotide 
seq- 
uence 


SEQ ID 
NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

IlUl^lCUtJUC 

location 
correspondi 
ng to first 

U.11LL11U £l\jl\A 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
10 can on 
corresponding 
to last amino 
acid residue 

txF rif^rvH H p 

sequence 


Amino acid sequence (A=Alanine C=Cysteine 9 
D=Aspartic Acid, E=Glutamic Acid, 
r—riicnyi alanine, vj^-uriycine, xi— nihiiuine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

1 — 1 111 CU1111IG, V — V dlllJC, w — 1 lypLupiJeiii, 

Y=Tyrosine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














RLPVLDPVSGNVLHILTHKRLLKFLHIFGSLLP 

RPSFT YRTTODI riTHTFPDT AWT FTAPTT TAT 

DIFVDRRVSALAVVNECGTHPQDERLGLGW 
GLGEPGSEERLFPAAITSR 


262 


1612 


A 


2733 


3 


431 


GPEFPGSAKLVFLDLSYNNLTQLGAGAPRSA 

OPT VK'T <2T ATsHSTMT VrrVPTPnAFPTT PCT CW/T P 

LNDNNLRSLSVAALAALPALRSLRLDGNPWL 
CDCDFAHLFSWIQENASKLPKGLDEIQCSLPM 
ESRRTST RACRRPA^RV 


263 


1613 


A 


2736 


2 


343 


PARISGVDPPVRKATKGGENCSFEDNKNWQF 
LWGLNGNFNFFKEPWGGRNNHAKGFRTTW 
ARSS SQNNRTFQNNRNFLRLQRD SQKKGQF A 
RLISPLVNLPQSPGGLEFQYQAT 


264 


1614 


A 


2738 


2 




ivrtlviJ^rvv^L,i\ijyV3v^i riL) I IN w I Jtvl - 1 JOi l_,r >3l_r V xv V 

DGDTLGFPPLTTEHSGIYVRHDTNEFSSRDSH 
DTVDVLDPPEDSGKQVDL 


265 


1615 


A 


27S? 




j 00 


AAriDAPT PQT FOAMPTPFPPPQT^Vl^fTnTTPT \7 

L AA VETT VL VLIF A VSLLGN VCAL VL VARRR 
RRGATACLVLNLFCADLLFISAIPLVLAVRWT 

PAWT I fiPV APT-IT T FWlV/fTT <3r^xVTTT TT AAV 

SLER 


266 


1616 


A 


2755 


192 


1 


AFREVGGYWGLLCEHLYAIPSKTSEGNWTAK 

LQGYLPLQDAFHIFQDPLTGDLPWPELILGLP 

V 


267 


1617 


A 
fi- 


-o / UVJ 




714 


A CRT p T<f flTvl Q TDC C 7i VTYKT T PTsJ Pi K /f P PFViA AC^ "Vl\ /f 
rtoK 1 — * lv IN o l rr.oJJ i UJN 1 rlNJJlvliii'lJU^IVjlij Y 1V1 

HRTSVPGEGLPRARDLAGLGQQKQFTTHTPF 
LYFQTHKGLKDSSIRSEVTCLGISQCWRKGFF 


268 


1618 


A 




1 
1 




TAPTFPPnTYFW<3PFT?Q'TPr , FPPP QP T7T a w/tcd 

AVLLLLLLLSLALGLVLAALGLFVHHRDSPL 
VQASGGPLACFGLVCLGLVCLSVLLFPGQPSP 
ARCLAQQPLSHLPLTGCLSTLFLQAAEIFVESE 
LPLSWAE 


269 


1619 


A 


2772 


3 


243 


TRPAEKIQYLVLFFVMSHPSQAYDKLSLSDHL 

T TAVT >JT T PRFVdPFIfVR T-TT r>r> VFX7T T7\7\IV A"KT 

LSKNLSFSEFCFDVSY 


270 


1620 


A 


2789 


1 


486 


ELQSQQACTHTKETEQLRSQLQTLKQQHQQA 
VEQIAKAEETHSSLSQELQARLQTVTREKEEL 
LQLSIERGKVLQNKQAEICQLEEKLEIANEDR 
KHALERFEQEAVAVD SNLRVRELQRKVDGIQ 
K AYDFT RT OSF AFKKT-T^T DT T ^TCPRPT TvTiTRfT 
RHLSP 


271 


1621 


A 


2795 


1 


568 


KEKRVTVQLPTESIQKNQEDKLKMVPRKQRE 
FSGSDRGKLPGSEEKNQGPSMIGRKEERLITE 
RKHEHLKNKSAPKWKQKVIDAHLDSQTQN 
FQ Q TQIQTAE SKAEHKKLPQP YNSLQEEKCLE 

S QRDDGKGALNI VEFLRKREELHQILSTVKQP 


272 


1622 


A 


2797 


8 


523 


KCMQGKYAGAMESEPCVCTEADFDCDYGYE 

RHSNGQCLPAFWFNPSSLSKDCSLGQSYLNST 
nvR tr \?\r n"ktnt c t rir^^ /"P p hyt a tfPOT<f r^prn? - a r> 

u I ixivv V oiNiNv^ i l^vt v ivij/i^/ i i AJSJi^^Jvi^x urrs»/\Jr 

RGLRIVTADGKLTAEQGHNVTLMVQLEEGD 
VQRTLIQVDFGDGIAVS YVNL SSMEDGIXHV 
YQNXGIXRXTVQVDNSLGS 


273 


1623 


A 


2801 


72 


395 


HPSRSNVGPRQLTVWNTSNLSHDNRRKYIFS 
DEEGQNQLGIRIHQDIPLPPRRRELPALRTTNG 
KADSLNVSRNSVMQELSELEKQIQVIRQELQL 
AVSRKTELEEYH 


274 


1624 


A 


2805 


168 


320 


ILWLYFETGTWVYPVFAKLSLLGLAALFSLRE 
IFIARN GV VGETLTHCKRV 
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SEQID 

NO: of 

mid - 

eotide 

sec}" 

uence 


SEQ ID 
NO: of 

|JCp L1UC 

seq- 
uencc 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
HQ/496 

914 


Predicted 
beginning 

UU^lCUllUC 

location 

ng to first 
amino acid 
residue nf 

1 VJ1UUV Ul 

peptide 
sequence 


Predicted end 
nucleotide 

lUL-allUIl 

corresponding 

LU laSt dUllIliJ 

acid residue 
of peptide 


Amino acid sequence (A=Alanine ^Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

T? — T^li^tri/I ol tin ino — /initio T-T — T-Ti cfi/^ in 

f — it neiiy ldiaiiiiic, vj^-uiydiic, n. — niciLiciiiie, 
I=Isoleucine, IC=Lysine, L=Leucine, 
ivi — ivieLiiiuiiine^ in — /\spcir«igiiie 3 r — .rroiine,, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 

Y=TvrnsiTiP; >T=T Tnlcn own Sinn rnHnn 

/^possible nucleotide deletion, \=possible 
nucleotide insertion 


275 


1625 


A 


2812 


208 


321 


GSLATCQLSEPLLWFILRVLDTSDALKAFHD 
MGKIIFQ 


276 


1626 


A 
s\ 


9R1 ? 


dl 


766 
zuu 


Ar T P QT ROAr^R A WVrTF^PTnWSPTv"VVFT rfC 
j^vjj\&i^n\jj^\jjux\x\ w v uior 1 u vv oi iv v v x!/J^^rv 

kyqqqtvv aidlagdetipgs sllpgh vq ay 
qVgpvrrngeagpg 


977 

All 


1 697 

X KJA f 


A 
-c V 


9R1 7 
AO 1 / 




4-1 0 


LFISYLHTPKHKQHEVLQAMGSILGITGEEME 
PLFQEEHGTATRWMTGWLEGGSKSVPKTPL 
GLNQQP ALNGSF SELF VKFLKTESL S STLPTX 


278 


1628 


A 


2821 


238 


457 


GLSGPSCSCPHSPLPTIISRAQLETALKWRNYE 
VKLRLLLHLEELQMEHDIRHYDLESVPMTWD 

JT V XJ\£Lv IT AVJL_# V 


279 


1629 


A 


2822 


342 


1 


PLIPANLPAHSNPLQPLPSLPHPFLPATHKFPT 
TPPTFSSVPPPLPSLSSILHHSPLHSELNPHLQS 
CRLPSRPSVSRELPPQSGPASSVPLAPTPLPDS 

VP^ORRPT^PPP A S 


280 


1630 


A 


2825 


307 


77 


P SM V W S YH WG VKQKRL ALC VF SFEEGGRRK 
CGQYWPLEKDSRIRFGFLTVTNLTGAVGEPG 
VAFQCDGQRRREPTC 




1 631 


A 
-r*. 


9897 


81 


ift 1 

Jul 


T£\AdT A\7Xk7\/T>VT?l? PK'PTW A Qf*~VPf^fVr\\/T AT? 
JMYiVjl/VV W V JrJtxJiJvi^lSJSJLJiS^ 

QDCTPSLKSLVATGNLLDLEETAKAPLSTVSA 

NTTNMDEVPRPQALSGSSVVWVSGCVASRS 

VILSLTSG 


989 


1 fv*9 


A 


9830 




1 6H 


TSSGKYNELGYPFGYLKASTTLTCVNLFVMP 

YNYPVLLPLLDDLFKVHKLKPNLKWRQAFDS 

YLKTLPPYYL 


283 


1633 


A 


2835 


462 


148 


VSPALSLTPTIFSYSPSPGLSPFTSSSCFSFNPEE 

\AV T-T VT W^nAr^VFTvTVTTT ?Pl?TPPPVP<3T A/f\/"P 
iv ; ivi 1 1 i v no^AL/O v 1 in i riLji iv 1 n tv 1 r vjri^ivi v r 

PLQCQMHPEESTQFSIKLQPPPVGRKNRERVE 

SSEESAP 


284 


1634 


A 
r\ 


9836 

AO JO 


A 


Jot 


TfTT PPTT T T>TT A nriTTT 7< \ / D X / H ^ Q P T 1 A QFT T D 
DYGT VVRfrrT TjT RYT AlWRORTSTMT T PTxTfrT ST 
KSLAETVLNFPLDKSLLLRCSNWDAETLTED 
QVIYAARDAQIS V ALFLHLLGYPFSRNSPGEK 
KR 


285 


1635 


A 


2843 


20 


271 


PIRPYYSYSGLDRDCSWLPLAKAWLPDVMIL 
VrnRVSFnGTNPvOOAOFWPTKHGFFT VFT SP 
EELPEEDGKCLCVRRKYGTYI 


286 


1636 


A 


2845 


197 


278 


TAEDVLTVAYEHGVNLFDTAEVYAAGK 


287 


1637 


A 


2851 


2 


427 


FVAEVRREWAKYMEVHEKASFTNSELHRAM 
NLHVGNLRLLSGPLDQVRAALPTPALSPKDK 
AVT ONT KRTT AK VOFMRDOR V9T FOOT RFT T 

QKDDITGSLVTTDHSQMKKLFEEQLKKYDQL 
KVYLEQNLAAQDRVLCALT 


288 


1638 


A 


2859 


2 


469 


FVmGILTCIECSGIHREMGAHISRIQSLELDK 
LGTSELLPAKNVGNNSFNDIMEANLPSPSPKP 

1 JT OOL/-1VJ. X V IViVXj 111 /\JV I V J^XllVF OXVIV I \w/0 1 OuA 

KLNELLEAIKSRDLLALIQVYAEGVELMEPLL 
EPGQELAETALHLAVRTADQTSLHLVE 


289 


1639 


A 


2861 


2 


454 


FVASGGPATARMSDSOFFrVAFFRSGRrAW 

DGNFLYVWGGYVSIEDNEVYLPNDEIWTYDI 

DSGLWRMHLMEGELPASMSGSCGACINGKL 

YIFGGYDDKGYSNRLYFVNLRTRDETYIWEK 

ITDFEGQPPTPRDKLSCWVYKDRLIYFG 


290 


1640 


A 


2868 


1 


378 


FRQGQLYKVFLHGSQGQVYHSQQVGPPGSAI 
SPDLLLDSSGSHLYVLTAHQVDRIPVAACPQF 
PDCASCLQAQDPLCGWCVLQGRCTRKGQCG 
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SEQ ID 
NO: of 
nucl- 
eotide 

uence 


SEQ ID 
NO: of 

pep 

seq- 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

HlXdCU UUC 

location 

ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 

acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r— r nenyiaianine, o vjiyciiic, n — xiisiiome, 
I=Isoleucine, K=Lysine, l=Leucine 3 

ivx — iVXCliilCJIIlIiC, In — /-Vopcti ctgilxC, i — Jr iKJilliCy 

Q=Glutamine, R=Arginine, S=Serine, 
T==Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 

nnrlpntiHp in^prfion 














RAGQLNQWLWSYEEDSHCLHIQSLLPGHHPR 
QE 


291 


1641 


A 


2870 


1 


385 


FRYMP>WRQQLLRKRHIGNDIVTIVFQEPGAL 

PFTPKSIRSHFQHVFVIVKVHNPCTENVCYSV 

GVSRSKDVPPFGPPIPKGVTFPKSAVFRDFLL 

AKVlTsAENAAFIKSEKFRAMATRTRQEYLKD 

LA 


292 


1642 


A 


2877 


3 


188 


RPTRPPPATTQSPESTMDTSLKKEKSAILDLYI 
PPPPAVPYSPRYVAVHPHGMLVSPWPFTT 


293 


1643 


A 


2878 


1 


427 


REKEEEVEEEEDKVVKETEICEAEQEKEEDSL 
GAGTHPDAAIPSGERTCGSEGSRSVLDLVNYF 
LSPEKLTAENRYYCESCASLQDAEKVVELSQ 
GPPYETT TT T RFSFDT RTMRRRKTT DDV^TPT T 

VJX X X->Xi_/ X J-,(J <XVX kjX X>M_»XVX IVlXVJ.vXVXVJlXjX^' J_y V 'ilrlil; 

LRLPLAGGRGQAYDL 


294 


1644 


A 


2879 


109 


245 


DT PPFPFROTTT TVVTT ^FTOMVTFTFTT F)T RYI 

SJXjV^^-X v„J^XVV^/ X lijl V 1 XX^OxlvJlVX V IX IT i A-iJL^JLiXn. I 1 

IIVFVTGGVLG 


295 


1645 


A 


2880 


3 


320 


LASSQHGILNNLSLLF SICKTCIRTMDHHCPRA 
mCVGEQNHRFFCALHCKSICHFCIEFTLNTNF 
FNCFLPGAEKSTIDAPFSLQPFLQDSKYNTALS 
T SFSTSO 


296 


1646 


A 


2892 


209 


363 


S Q Y SHSLD YHLL Q VTKNPFTL GD S SNPG QTE 

£\A-i\JJ-tJr O V^JXVIVIXV V XvVJXX VV X V O 1 


297 


1647 


A 


2893 


8 


424 


SPXTLXLDTFILLGIQDNILVLILATPPFMAGG 
KLYSTMGl^LRDRKNPACREMAVVLLANLA 
QGD SLAARAIAVQKGSIGHLLGFLED SL AAT 
QIQQSQASLLl^HNPPFEPTSVDMMRRACRA 
LLALAKVDDNHSEF 




1648 

1 UtO 


A 


9RQ4 




44 S 


PWTYFPQPPMTnVT PT PrFFT? A \/V TTVPP QPHTQ 
rwn rr orrivix \j i L>r i^vjrrJC/r/\vjQi i i x xioE/Li J a 

SGLLNASAQVNL 


299 


1649 


A 


2898 


1 


492 


KIKAKNLTNYDLCSIFLGTSTLLVWVGVIRYL 
GYFQAYNVLILTMQASLPKVLRFCACAGMIY 
LGYTFCGWIVLGPYHDKFENLNTVAECLFSL 
VNTftOHMFATFAOTOOK^Tl VWT FSIRT VI V^JFT 

V Iri VJ i-V xy ivj X ri X X rT-V^JLV^V^XVOXX., V VV XjI OxvLr 1 JL 1 0x1 

SLFIYMILSLFIALITDSYDTIKKFQQNGFPETD 
LQEF 


300 


1650 


A 


2901 


x 


445 


PVWWNST NOASFVTFSVWVKnOfrSFPT<:Tr>ST 
x v vv vv xn k3X-iX\ *j^-Vkjxz/ v ixo v xx v iv j 'vj^J ^>r jrxs. x x 

TVTVRF\nvJKADFPKVRAKEQTFMFPENQPVS 
SLVTTITGSSLRGEPMSYYIASGNLGNTFQIDQ 
LTGQVSISQPLDFEKIQKYVVWIEARDGGVPP 
FSSYEKLDITVLDVNDNAPIF 


301 


1651 




2902 


162 




THFTPT PT frYPFPl T DKHT OT P^PrFTtfPTVTFrjFT F 
EPCGWMYDHAKWLRTTWASSSSPNDRTFPG 
KPAVSEDMKELRPACSTYFNPRFPYKT 


302 


1652 


A 


2909 


2 


412 


GPQMLCKKIYFIWVTRSQCQFEWLADIMQEV 
ERNDHODLVSVFflYVTOT AEKFDLRTTMT YT 
CERHFQKVLNRSLFTGLRSITHFGRPPFEPFFN 
SLQEVHPQVRKIGVFSCGPPGMTKNVEKACQ 
LVNRQDRAHFM 


303 


1653 


A 


2914 


291 


453 


KI "NRWT PFFYSWSFGTT 1 YFMVTT GAPPVPF 

JM rr JL^V_^X 1 1 J rr iJX VJXX^X-f X X^irl V X .1-/ V_//^i.X X I i XZi 

WPTSILEHLQimKIMKRPSSCS 


304 


1654 


A 


2926 


179 


354 


PGWSQALRKAESLKKCLSVMEAKVKAQTAP 
NKDVQREIADLGEVGAASLPPSSGPGA 


305 


1655 


A 


2938 


135 


438 


GMGYLHAKGILHKDLKSKNVFYDNGKVVIT 
DFGLFSISGVLQAGRREDKLRIQNGWLCHLA 
PEIIRQLSPDTEEDKLPFSKHSDVFALGTIWYE 
LHAREWP 


306 


1656 


A 


2944 


2 


329 


VRWNSCVNCSCAFGNGASLSTSLGESSGCLW 
EIGKWLSCSLLSFPSPLAVLIITFCIVTVLGREA 
LTKGALWAVFLLAGSALLCAEVTGVIWRQPE 
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seq- 
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pep L1UC 

seq- 
uence 
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hod 
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Predicted 
beginning 
nucieoiiue 

correspond! 
ng to first 
amino acid 
residue of 
nentide 
sequence 


Predicted end 

nucleotide 

location 

to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine a 

D=Aspartic Acid, E^Glutamic Acid, 

r — rnenyi alanine, \j— vjiycine, n — nisriciine., 

M=Methionine, N=Asparagine 5 P=ProIine, 
Q=Glutamine, R=Arginine 5 S=Serine, 
T=Threonine, V=Valine, W=Tryptophan., 
Y=Tyrosirie 9 XHQnknown, *=Stop codon, 
/=nossihlp nucleotide deletion \=no^ih1f* 
nucleotide insertion 














SKTKLSFKVSSSA 


307 


1657 


A 


2950 


2 


411 


NYLCIAKNSAGSAMGKTRLVVQVPPVIENGL 
PDLSTTEGSHAFLPCKARGSPEPNITWDKDGQ 

PVSfrAFOKFTTOPSOFT 7 VKNT FdDriAC^TVr 

ST V LjVJi VJ_jV1 iVI 1 1 V^J J O V 1 1 li L_,i_, V JVIN l~tE/\J\^i-Jf\\J X X X 

CTAENAVGRARRRVHLTILVLPWTTLPGDRS 
I RI GDRT WT R 


308 


1658 


A 


2951 


1 


407 


PTRPPRVREDNEFDAESQRXRTTSVSICMERM 
DSSLPEEEEDEDKEAINGSGNAENRERHSESS 
D WMKT VP S YNQTNS S VI DFRN YMMRDETLEP 
LPKNWEMAYTDFGMIYFrDHNTKTTTWLDP 
RT PKKAlCAPFnr 


309 


1659 


A 


2954 


2 


179 


QDFLTLTLTEPTGLLYVGAREALFAFSMEALE 
LQGAVRGGAVGGSRACQRARPRGAVLG 


310 


1660 


A 


2959 


1 


419 


QDMMERAIIDTFVGHDVVEPGSYVQMFPYPC 
YTRDDFLFVIEHMMPLCMVISWVYSVAMTIQ 
HIVAEKEHRLKEVMKTMGLNNAVHWVAWFI 

1 \jt V v^Xj olo V 1 A±j 1 />.! J_(Jv ivjv^ V JjlVlrloxlV VlxW 

LFLAVYAVATIMFCF 


311 


1661 


A 


2963 


3 


465 


MBCPQMPGLGAPNGYGPGRGRAGVPGGPERR 
PWVPHLLPFSSPGYLGVMKAQKPGAGEGMK 
PQKPGLRGTLKPQKS GHGHENGP WPGPCN A 

T}\f A P\/fT T UPT DTPri\/PCrM^"Rri^\l/ , nT V cnuDQ 
K V AJr 1V1.L, J^JrxvJLJr 1 1 V Jr oU JsJiVjO W V3\L,IS. ol^/Jr r& 

A VQNGKLPGHQPPNGYGPGAEP GFNGGLEPQ 
KI 


312 


1662 


A 


2967 


3 


405 


WLAQEWSPCTVTCGQGLRYRVVLCIDHRGM 
HTG GC SPKTKPHIKEECI VPTP CYKPKEKLP V 

PA ITT 'PWlVi'UrCi A FFfiA A\/"Q'Cri , T>QT7rD'lH AYK/Q 
-C//^JS.Lr VV r JS^ /VlyJ JiLrliJciLr A-A. V o JcJcJr or Lr il A. W o 

ACTVTCGVGTQVRIVRCQVLLSFSQSVADLPI 
DECEGPKPA 


313 


1663 


A 


2969 


2 


430 


VYADNCRQGYLDALRFLERRGLTKEPVLWT 
LVSKEPPAPAI)GNWDAGCDQRRKGGLSLNW 

1^ VPH VH ri\/PNP F OT <3PT?T T* A AT T^T<f A PTT?T^ 

is. v i n v v v i iNr x^v^i^ox x^x^r^i^wA-i^iviv^ i jvu 
P S R WARF WHS GPGQ VLTYLLLPCTLPFE YI YF 
RSRRLVVWLPDVPADLWWMQ 


314 


1664 


A 


2971 


422 


33 


LDXSHNALQRLRPGWLAPLFQLlsALHLDHNE 
LDALGRGVFVNASGLRELDLSSNTLRAEGRH 
DLDGLGAEEKLLLFWIRLVHLDEHAFHGLRA 
T WT YT r T P>JFT A^F^FFjFTf FTfrT <sATT4T T TT FiT 

SSNRM 


315 


1665 


A 


2973 


1 


525 


ITVSTHASGSPFGLEPQSGWLWVRAALDREA 
QELYILKVMAVSGSKAELGQQTGTATVRVSI 
LNQNEHSPRLSEDPTFLAVAENQPPGTSVGRY 
FATDRF)S(tP"MGRT ty^t odt SFDSTC AFRTHPO 

TGEVTTLQTLDREQQSSYQLLVQYQDGGSPP 
RSTTGTVHVAVLDLNDNT 


316 


1666 


A 


2978 


2 


400 


ELVVELYSAGKSGPERNTYEVQVVTGNVPKA 
GTDANVYLTIYGEEYGDTGERPLKKSDKSNK 

FFOnOTFiTFTTVATFlT fiAT TT^TRTT? T-TFiMTfTNTT? 

1 HyUy X U if ill £\xLJi~iKJt\J^> X XSJ.XnXXNJxX^'In X kJlNXN. 

AGWFLDRIDITDIV1NNEITYYFPCQRWLAVEE 
DDGQLSRE 


j i i 


1667 


A 


i</0 1 


j 


l r e t\J 


vr "Njr^nrvT^PTRPVRnsrorionFVT vt afqtyntvp 

v i^lNV^v^vjrivr i Xvr V JVXlN vjlwjv^Xj V JU x x^rAJz/Ol-'lN V lx 

LQCPYVLDPDDYGPNGLDIEWMQVNSNPAH 
HRENVFLSYQDKlxJNHGSLPHLQHRVRFAAS 
DPSQYDAS1NLMNLQVSDTATYECRVKKTTM 
ATRKVIVTVQARPAVPMCWTEGQ 


318 


1668 


A 


2995 


119 


414 


LPEKEFP1IRKSS SLKVTKCLFTEQPKPIIILRFA 
ENYDARLLlxIDxANTLREQVQELFNKTYGKQ 
RRTPGEGHVAAVDREVAGFPVPAEGISGETIH 


319 


1669 


A 


2999 


2 


332 


GFFAYTYGRLVVVEDLHSGAQQHWSGHSAEI 
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eotide 
seq- 
uence 


SEQ ID 

NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

in 

USSN 
09/496 
914 


Predicted 
beginning 

nnpl wiHrip 

location 
correspondi 
via to firtjt 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 

Clvlvi 1 VolUUv 

of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

i — JTllCllj IcUcUlllJC, vJ <Jiy^lilC 9 O — rxlollv-llIlC, 

I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 

0=("Tlntamirifi T?=Aro'ininf :k S=Sf»rin<=» 

V£ VJlU.LCUlllllV.'j XV .fVl £^lllllltf, L? OCllllt/, 

T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon 3 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














STLALSHSAQVLASASGRSSTTAHCQIRVWD 
VSGGLCQHLIFPHSTTVLALAFSPDDRLLVTL 
GDHDGRTLALWGTGHL 


320 


1670 


A 


3000 


693 


322 


IDESTGLIITVNYLDYETKTS YMMNVS ATDO A 

IViJU J. VJ J-/J.JL X Y ± N X X_rX^ X XJ 1 XV 1 J 1 1VXLVX1 1 V LJlY X L/ V^Z/l. 

PPFNQGFCSVYITLLNELDEAVQFSNASYEAA 

ILENLALGTEIVRVQAYSIDNLNQITYRFDAY 

TSTOAKALFKIDAITVRGWGOGAPFFPT 


321 


1671 


A 


3001 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPC 
GWGQSSDLLSRIDLDELMKKDEPPLDFPDTLE 
GFEYAFNEKGOLRHIKTGEPFVFNYRFRT HR 
WNQKRYEALGEIITKYVYELLEKDCNSKKVS 


322 


1672 


A 


3007 


192 


447 


ERVRNSLFPGRGDSQCACCPSSPVWVFLETGF 

LFPWLFLQVEVIKKAYMQGEVEFEDGENGK 

DGAASPRNVGHNIYILAHQLARH 


323 


1673 


A 


3019 


18 


245 


KELLF YHLIVNNTNFFNTR Y AKTHTPT1 A WSFFT 

AVX_>X_rX_/X X X XX_iX V iNl>IXlNX X XN X XV X rViv.ll 111 IJ/IO V kjljl X 

QPTT W V SFFFDLHIL VCTFP AGL WFCIKNIND 
ERVFGKRGF 


324 


1674 


A 


3020 


523 


797 


LCYFSARYHQI^IFGILYIFTLSAINRKEPNLFI 
YLFIFFEMESHSVTHAGVQRHNLNSLQPLPPG 
FKRFSCLCFLSSWNYRGAPPGPANF 


325 


1675 


A 


3022 


2 


156 


NDFLPLYFGWVLTKKSSETLRKAGQVFLEEL 

VJ 1 >l X llV.Tyl l\lVDl-/rv.Vv>lv VY V / V VJ / \A-j 


326 


1676 


A 


3023 


38 


172 


KM VRG S KKLI SFFPG G P YG IL AGRDP SKGL AT 
F CLNKE ALKDEFE 


327 


1677 


A 


3027 


1 


385 


LTLEFLLLPAASELAHGKRLACCIVDHKLPEC 
GFYGLYDKILLFKHDPTSANLLQLVRSSGDIQ 
EGDLVEVVLSASATFEDFQIRPHALTVHSYRA 
P AFCDH C GEMLFGL VRQ GLKCD GC GLN YHK 


328 


1678 


A 


3030 


13 


569 


ITRPTISCQRPGPGLAAGMLPYTVNFKVSART 
LTGALNAHNKAAVDWGWQGLIAYGCHSLV 
V VID SITAQTLQ VLEKHKAD V VK VK WAREN 
YHHNI G S P Y CLRL AS AD VNGKII V WD V A AGV 
AQCEIQEHAKPIQDVQWLWNQDASRDLLLAI 
HPPN YIVL WNADTGTKL WKKS YADNIL SFSF 
D 


329 


1679 


A 

A 


3038 


90 




SUTMT PP^T WPWPP AN/fT^QTTf^PPT T<m<2PP A PF* 

GNIEYKKLVNPSQYRFEHLVTQMKWRLQEG 

RGEAVYQIGVEDNGLLVGLAEEEMRASLKTL 

HlxJVIAEKVGADITVLMREVDYDSDMPRKITE 

VLVRKVPDNQQFLDLRVAVLGNVDSGKSTL 

LGVLTOGELDNGRGRARLNLFRHI HFTOSGR 

TSSISFEILGFNSKGEVHGINGTQWGQTLRMG 

W 


330 


1680 


A 


3040 


3 


397 


LCSTLLLLTIPSWVLSQITLI<E:SGPTLMlvPTET 
LTLTCTF S GF SLNT S G VG VAWIRQPPGKALE 
WLALIYWDDDKRYSPSLNDRLTIAKDTSRNQ 
WLTMTNMGPVDTATYYCAQFARGARGSN 
WFDPWGQ 


331 


1681 


A 


3043 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLK 

MPRGIAIDWVAGNVYWTDSGRDVIEVAQMK 

GENlxKTLISGMIDEPHATVVDPLRGTMYWSrj 

WGNHPKIET AAMD GTLRETL VQDNIQ WPTG 

LAVDYHNERLYWADAKLSVIGSIRLNGTDPI 

VAADSKRGLSHPFSIDVFEDYIYGVTYINNRV 

FKIHKFGHSPLVNLTGGLSHASDVVLYHQHK 

QPEVTNPCDRKKCEWLCLLSPSGPVCTCPNG 

KRLDNGTC VP VPSPTPPPDAPRPGTCNL QCFN 

GGSCFLNARRQPKCRCQPRYTGDKCELDQC 
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SEQ ID 
NO: of 
nucl" 
eotide 
seq- 
uence 


SEQ ID 
NO: of 

pep L1UC 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
m 

USSN 
09/496 
914 


Predicted 
beginning 

IIUOICOLIUC 

location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, ) 
D=Aspartic Acid, E=GIutamic Acid, 

T? T3 t-i ejfc-n^ rlf^lnmnfl [t 1 "\ / f ^" 1 "T"l ^ T-T T-T m r.jh-t *A |Tia 

r — Jr iiciiyjcuojuiic, yj — vjriyL/iiic, 1 1 — jnubiiuiiic, 
Wsoleucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine 7 P=Proline, 
Q=Glutamine, R=Arginine ? S=Serine 3 
T=Threonine, V=Valine, W=Tryptophan 9 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 

miplprvHrlf* in <?pr~Hr»n 














WEHCRNGGTC AASPS GMPTCRCPTGFTGPKC 

TQQVCAGYCANNSTCTVNQGNQPQCRCLPG 

FLGDRCQYRQCSGYCENFGTCQMAADGSRQ 

CRCTAYFEGSRCE VNKC SRCLEG AC V VNKQS 

GDVTCNCTDGRVAPSCLTCVGHCSNGGSCT 

MNSKMMPECQCPPHMTGPRCEEHVFSQQQP 

GHIASILIP | 


332 


1682 


A 


3045 


3 


952 


TTTISNFHTQVNRTYCCGTYRAGPMRQISLVG 
AVDEEVGDYFPEFLDMLEESPFLKMTLPWGT 
LSSLRLQCRSQSDDGPIMWVRPGEQMIPTAD 

EDRTRAHADHVGQGFDWQSTAAVGVLKAV 
QFGEWSDQPRITKDVICFHAEDFTDVVQRLQ 
LDLHEPPVSQCVQWVDEAKLNQMRREGIRY 

HIRLKQ YHP V VE ATQNTESN SNMD CGLTGKR 

ELEVDSQCVRIKTESEEACTEIQLLTTASSSFP 

PASE 


333 


1633 


A 


3046 


497 


167 


SACSTGPELPGRATRSLTRPANQKGCDGDRL 
YYDGCAMIAMNGSVFAQGSQFSLDDVEVLT 
ATLDLED VRS YRAEIS SRNLAVSAPVDTC VG 
CSSKTWKVAPFVRAWWRP 


334 


1684 


A 


3053 


37 


276 


VITDLEEQLNQLTEDNAELNNQNFYLSKQLD 
EAS G ANDEI VQLRS E VDHLRREITEREMQLT S 
QKQVRRVNKVVRSLEDF 


335 


1685 


A 


3054 


2 


846 


WDAWGDWSDCSRTCGGGASYSLRRCLTGR 
NCEGQNIRYKTC SNHDCPPDAEDFRAQQC S A 

vMnunvnntrvvcM/r uu v \ m l* >\ a yjc ' a r \s t~*xji 
i iNJJ V x (^/Ijrrl I Y JH, W 1^1 K i IN JJr /V/\l L->vLlvL-i i 

AQGQNLWELAPKVLDGTRCNTDSLDMCISG 

ICQAVGCDRQLGSNAKEDNCGVCAGDGSTC 

RLVRGQSKSHVSPEKREENVIAVPLGSRSVRI 

TVKGPATTT FTFSKTT OOSKnFWSFNSPfrVFVV 

ENTTVEFQRGSERQTFKIPGPLMADFIFKTRY 

TAAKDSVVQFFFYQPISHQWRQTDFFPCTVT 

CGGG 


336 


1686 


A 


3058 


54 


347 


VVGKQEAGAHSDSCCLLHTPPRLTPAHSRKA 
LRNSRIVSQKDDVHVCIMCLRAIMNYQVSRG 
AWDWRLGSPACPHWGLHKLPRLWDPLSLYP 
VLCWGT 


^7 
j j / 


1 687 


A 




7 




QQ QRRHP QHLHQ QHH GD AAQHTRT WKLQT 
DSNS WDEH VFEL VLPKACM V GH VDFKF VLN 
SNITNIPQIQVTLLKNKAPGLGKVNGLRLCPF 
UEDFTKFDTT OGPVWT ASGT DT SGHAGA/TT TT T 
SPKLVKGMAGGKYRSFUHVKAVNERGTEEI 
CNGGMRPVVRLPSLKHQ SNKGYSLASLLAK 
VAAGKEKS SN VKNENTS GTRK 


338 


1688 


A 


3060 


85 


384 


KAFYNYHVLELLQMLVTGGVSSQLEQHLDK 
DKVYGV.ADSCTSLLSGRNRCKLGLLSLHETIL 
SDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDE 
EELNP 


339 


1689 ; 


A 


3063 


236 


362 


CFLCLSGDFMVMTIFFNVSRRFGYV AFONYV 
PSSVTTMLSWV 


340 


1690 


A 


3065 


3 


1249 


DLWQFTPLHEAASKNRVEVCSLLLSYGADPT 

LLNCHNKSAIDLAPTPQLKERLAYEFKGHSLL 

QAAREADVTRIKKHLSLEMVNFKHPQTHETA 

LHCAAASPYPKRKQICELLLRKGANINEKTICE 

FLTPLHVASEKAHNDVVEVVVKHEAKVNAL 

DNLGQTSLHRAAYCGHLQTCRLLLSYGCDPN 
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SEQ ID 
NO: of 
nucl* 
eotide 
seq- 
uence 


SEQ ID 

NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

nilL/lCULlUv/ 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUL/aLlUJI 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine s 
D=Aspartic Acid, E^Glutamic Acid, 
r — tr nciiy laiaiiiiic, vj — ^jriyL/inc, _n — riibLiuiiic, 
I=Isoleucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 5 
Q=Glutamine, R=Arginine 3 S=Serine, 
T=Threonine, V=Valine 3 W^ryptophan, 
Y=Tyrosine 3 X^Unknown, *=Stop codon 3 
/-possible nucleotide deletion, \=possible 
nucleotide insertion 














DRQLLEAAKAGDVETVKKLCTVQSVNCRDIE 
GRQSTPLHFAAGYNRVSVVEYLLQHGADVH 
AKDKGGLVPLHNACSYGHYEV AELLVKHGA 
VVNVADLWKFTPLHEAAAKGKYEICKLLLQ 
HGADPTKKNRDGNTPLDLVKDGDTDIQDLLR 

TQGRHSTPLHLAGK 


341 


1691 


A 


3070 


1 


547 


GVLIPSFQNQLFADILAGIESVTSEHNYQTLIA 
NYNYDRDSEEESVINLLSYNIDGIILSEKYHTI 
RTVKFLRSATIPVVELMDVQGERLDMEVGFD 
"MR OA AFDMVrTMT F1£P VPT-TKTT VT O^TfTiriT 

RDEQR YQGYCDAMMLHNLSPLRMNPRAIS SI 
HLRMQLMRDALSANPDLDGVFCTN 


342 




A 

-TV 




L r\JJ 


-x 
j 


T?rKrRr , PK , P^vr>A"mT v^rrnTT^T tott<2t pptvvatp 

IDDNRVTAEEVDILLREGEKLAPVMAKTRILR 
AYSGVRPT VASDDDPSnPTvJVSPGTVT T DWAF 
RDGLDGFITITGGKLMTYRLMAEWATDAVC 
RKLGNTRPCTTADLALPG SQEPAKVP 


343 


1693 


A 


3075 


250 


1 


LLIYLAIFAPVAMSALAGVKSVQQVRIRAAQS 
LGASRAQVLWFVILPGALPEILTGLRIGLGVG 


344 


1694 


A 


3076 


2 


138 


LYFDAYLQSLQVAAISTFCCLLIGYPLAWAV 
AHSKPSTRNILLLL 


345 


1695 


A 


3078 


469 


3 


LKIRGQRIELGEIDRVMQALPDVEQAVTHAC 
VINQAAATGGDARQLVGYLVSQSGLPLDTSA 

T HAOT PPTT PPPTlWtVPWT T OT POT PT TAXmT<fT 

DRKALPLPELKAQ APGRAPKAGS ETII AAAF S 
SLL GCD VQD ADADFFAL GGH S LL AMKL AT 


346 


1696 


A 


3082 


404 


2 


QNITSKDLDVRLDPQTVPIELEQLVLSFNHMI 

AL SQ SRSQKELED VL YSNLEELTRMAKM V SD 

MLFLAQADNNQLIPEKKMLNLAHEVGKVFD 

QFEALPE 


347 


1697 


A 


3084 


3 


340 


NELTFKE AEI SKL YTKVHP A YRTLLEKRQ ALE 
DEKAKLNGRVTAMPKTQQEIVRLTRDVESGQ 
QVYMQLLNKEQELKITEASTVGDVRIVDPAIT 
QPGVLKPKKGLIILGAI 




1070 


A 


J\JO\J 




i n 

l u 


TO ATVAVWOHl^ AP APT^TYPfjT C/^T? T-TWT T-T A ATT 

YNIAAYPHLKGDDLAEQ AQAL SNRA YEE AA 
QRLPGTMRQMEFTVPGGAPITGFLHMPKGDG 

III 1 V L-i IV i \^ VJ VJ Lj L//\_LVJLV.^/ J 1 J I 1 OL> I J-..LV I XT r\± JA. VjJ 

AMLTIDMPSVGFSSKWKLTQDSSLLHQHVLK 
ALPNVPWVDHTRVAAFGFRFGANVAVRLAY 
LESPRLKAVACLGPVVHTLLSGLKCQQQVPE 
MYLDVLASRLGMHDASTKSSTRENH 


349 


1699 


A 


3087 


2 


249 


RTPS^DPFTTT AGTPT HAAYT TGTvTTT TPAGFW 

XVliVakJl/l i-i± ± J-/ZT.VJ 1 1 I-/ 1 I/ul J. l—i 1 V.. J IV 1 A 1 ^ 1 V. > / V VJ X O V 

GFGVAMSQALGPFSLRAGVAS STLGIAQ VCG 
SSLWIWLAAVVGIGAWNM 


350 


1700 


A 


3099 


3 


424 


E APE ATPQP S QPGP S SPISL S AEEENAEGE V SR 
ANTPD SDITEKTED S S VPETPDNERKA S IS YFK 
NORGIOYIDLSSDSEDVVSPNPSNTVOFKTFN 
KDTVIIVSEPSEDEESQGLPT1VLARRNDDISELE 
DLSGMEDLK 


351 


1701 


A 


3108 


2 


404 


IKKNHIIGYQLLHRRALFEKRTRLSDYALIFG 
MFGIVVMVIETELSWGAYYKAPLYSLALKCL 
ISLFTIILLGLTIVTHAREIQLFMANYGADDWR 
S ALT YEPIFLILLE ALRGVUHATPCRVSL SLWD 
GLDLP 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 

seq- 
uence 


Met 
hod 


SEQ 
ID NO : 
m 

USSN 
09/496 
914 


Predicted 
beginning 

nil/*] ia»rwt"i /At* 

location 
correspondi 
ng to first 

£»roinr» PffH 

CLLLillHJ UVIU 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 

lUL/atlUil 

corresponding 
to last amino 
acid residue 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E^Glutamic Acid, 
r — jriiciiyicucHHiic, vj — vjiyt/iiic, n — xiiaLiuiiie, 
Hsoleucine, K=Lysine, LHLeucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

x x in owiiiiii> ; v v txiiiivj, »t 1 1 y uLuijiianj 

Y-Tyrosine, X=Unknown, *=Stop codon, 
/=DOssible nucleotide deletion \=no<?silj1e 
nucleotide insertion 


352 


1702 


A 


3110 


341 


2 


AOLAEVCPPOTLLTTNTSSISITATAAEIKNPFR 

nv^Jjr\U T \_*A X X J-J-L-i X X Xt X X ^^XiTLtxJ_;XXVJ.N X X-/XV 

VAGLHFFNPAPVMKLVEVVSGLATAAEVVE 
QLCELTLSWGKQPVRCHSTPGFIVNRVARPY 
YSEAWRALEEQVAAPEVI 


353 


1703 


A 


3111 


3 


188 


HFSLFRIAFAVFLTYMTVGLPLPVIPLFVHHEL 
GYGNTMVGIAVGIQFLATVLTRGYAGRLA 


354 


1704 


A 


3116 


367 


225 


WQLFHLNGTFLNIGETDTESCVNGWVYDRSS 
FPFSNMTE VRGL VFL S 


355 


1 70S 


A 


H 17 




jj 


V llNij V X I 1 ooJl J\_l ii,i^lVi^ V JLJiSJiOxi V V IVlxSJT rUKJir 

EKFSPPILQLDEVDFYYDPKHVIFSRLSVSADL 
ESRICVVGENGAGKSTMLKLLLGDL\APVRGI 
RHAHRNLKIGYFSQHHVGAAGT*TFSACGNL 

SSLPACLGGQKEAEVAFCSDGLLPCPNFLMLN 

DEPTMHLGHGRAIEALGPCLQTISGVGVILVS 

HE*SALSRLVCRE\LWVC*GRSTSPF 


356 


1706 


A 


3121 


137 


466 


RGGRDWGEHNQRLEEHQARAWQGAMDAG 
AASREHARWQGTGLAPGTRVAVAPTCVQGL 
PQERS VCRPFFS SR WREGP V WALGAGAHGKP 
RWSGGVRCVVRGGRWFTPAPFI 


357 


1707 


A 


3124 


1249 


229 


MLEAPGPSDGCELSNPSASRVSCAGQMLEVQ 
PGLYFGGAAAVAEPDHLREAGITAVLTVDSE 
EPSFKAGPGVEDLWRLFVPALDKPETDLLSH 

T HDPVAPT^nAR ARfil? AVT VUrtTAnVQPQV 
JL-L/xxl^ V /Vr 1 0 v^/VJ^/Vil\jlvr\ VLV rlV_,ri/\AJ V Mvo V 

AIITAELMKTDQLPFEKAYEKXQILKPEAKMN 

EGFEWQLKLYQAMGYEVDTSSAIYKQYRLQ 

KYTEKYPELQNLPQELFAVDPTTVSQGLKDE 

VLYKCRKCRRSLFRSSSILDHREGSGPIAFAH 

KIIMTPSSMLTTGRQAQCTSYFIEPVQWMESA 

LLGVMDGQLLCPKCSAKLGSFNWYGEQCSC 

GRWITPAFQIHKNRVDEMKILPVLGSQTGKI 




1 7ftR 
1 /Do 


A 




o ID 


1 


xivxilJUvjl xv 11 vji /Ji/Vl^/ol 1 1 UoorU W ylir orur 

TPPP*LSGPGPQGAPVLGKLLPDPEETPAGKTP 
LGKHFWWGL\PVTSANFSPGAAA*FGGALSPP 

OGHT /H-FIN/IT T OnPP&PFRl OOO^nTPPOQFr^P 

PT ANREINPGP AAAADTRS C WGHKRS WRG W 
RGLAP WRLGFGSPGIP * PAPAGIP/ GRPT WEGG 
KGAGGKPSETLTRSPPVWRGKRGSANGFLSW 
VQILQ 


359 


1709 


A 


3132 


3 


191 


HEHLLLLLLCVFLVKSQGVNDNEEGFFSARG 
HRPLDJOCREDAPNLl^ALADUTVCDYRAQIA 
* AASTPKRAASI AHN A V SCR* AQI A 


360 


1710 


A 


3134 


1 


286 


REPPRPALLFF* DRVSLCCPGWNAVVQSQLT 
AAPTSQVQ/SDSPTFPSSWDYRHVPEYPANFL 
* RQGFPMLPRLVSN S WAQT VHPPRPPKVLDL 
QA 


361 


1711 


A 


3135 


56 


1449 


PVPAPRVSPSARGAPGRPRLPGVRGPRHS/WA 
AD* RGSRM/PPRAPAPSPTGP/AJPGGKKVRGR 
VPEDPDAYEPRCSAL*V*PTHVTSPQFCDP*N 
GQIRSYFTVLLRGLNETMLVK/PLCRREP/PEA 
GPGRQSTPAVTRDHRQHEDPRGAGRQWDAD 
PRPSAP/PAFVATGSRPGRHMWMRT PT AAOO 

X XVJ, OxTJL / X CxXj V A X VJ JXvX VJ Xvl 11VX VV lVXXVJ^V^Xvxi.rt.V^V^ 

APGLPHRTSIlvPGWRRLTEPEAWARRHRRPW 
GQRGAVRPPPQGAAPPPSHQGRRTNTDPSAT 
PRETVMSRCLAPDLKAPASGPRGWRRGMPQ 
SS/GAELWTPPPTPRGSHSPRPREAPLRAIHPA 
GPSK/SRAGASGRLPEVIYGWVTLFTPPEAGT 
FyLIPSPT*MSPALVlQPPVPPTQMGLRISGLPR 
QG*PSGAPW*LPGLAQLAFQCHLPHDEVGPP 
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to last amino 
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sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r—rnenyi alanine, u^orycine, ±i— jiistiaine, 
Msoleucine, IO=Lysine, L=Leucine, 
M=Methionine, N=Asparagine 3 P=Proline, 

0=4^1 Titntnin^ 13 = A rtrininp> Q=Cf»rtnp 
VJJLllttllllllC, XV ^TugllllllC^ O — OCllilCj 

T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














RNQSPLGNDTLS SGLPMGPRRQ V WPLARVG 
GHS SPREPQ VLKKPL WGQTDI AGVGS ASL YP 
DNL 


362 


1712 


A 


3136 


1270 


274 


RVGMVLGTREVGDSTPPPSPPLYPFTGNEFVQ 

HNTWQLSRVYPSDLRTDSSNYNPQELWNAG 

CQM/V*GGSRDWEEGVEEQQVGNKFSSDGR 

LKEGLEGLHGE SCSSFLLGP S V AMNMQTAGL 

HPEKPI SPFKAQTLLNQVISVQQLPKVDKTBCE 
GSIVDPLVKVQIFGVRLDTARQETNTVENNG 
FNPYWGQTLCFRVLGPDFPMLRFGKMDYDW 
k^pndt t OT^TPrpnTPMonnvRHmi t ^T^nrt 

jxojtviN xj \-> J-* vjjv i r\->i\j 1 v>iviv^i^/v_r i ivi nrHji^oiSJ^vj 
ISLRPASIFVYICIQEGLEGDES 


363 


1713 


C 


3139 


60 


248 


MFAGSYGKSMFSFSKKVLNCLPKWRYHFVIA 
PAMNESPLAPHLHQHLVFSVFQVLTILIGV* * 




1 71 A 

I / IH- 


A 


3 1 zLH 
J 1 ^tK) 


J / 


*tlo 


o/\rJ\. 1 LiKJLsrJ\r o.L Y JrJL^JLO^l^JsJ^ijll^lvlri 1 oi V rv 
NHKVESPRTMSPG*DPQSFLQIPQPRPPQLRV 
GLTSGLIQHFHSPSSCQFPLLRGPPFPRQPPLGI 

OfjACT PPVT <2PPP*PT OPQQT 


365 


1715 


A 


3145 


122 


413 


LLPYPSLFVFLRQCHFVTYRLECNGVVSAHCN 
LHLPGSSDSPASAS*VAGTTGVCHHTRLIF\VF 
LV*TGFHYVAQAGLELLTA*S\PPQLPKVVGL 
QA 


366 


1716 


A 


3150 


247 


2 


VGEKLHDIRF GNDFDMTPKAQ ATKEKIDKLN 
F1KIKKL CIEG Y Y/NREPQNGRKIF AN Y VSYDK 
GLMATIYEELLKL SNKLIQ 


367 


1717 


A 


3152 


3 


2367 


QKLKQNQPKRAHVEDGGSRSKQGNEQSKKT 

PIEKSDFAAATHPRAFYLSKPDETPNAWMSD 

SGTGLTYWKLEEKDMHHSLPETLEKTFISLSS 

TDVSPNQVLTLDPTLHMKPKQQISGIQPHGLP 

NALDDRISFSPDSVLEPSMSSPSDIDSFSQASN 

VTSQLPGFPKYPSHTKASPVDSWKNQTFQNE 

SRTSSTFPSVYTITSNDISVNTVDEENTVMVAS 

ASVSQSQLPGTANSVPECISLTSLEDPVILSKIR 

QNLKEKHARHIADLRAYYESEINSLKQKLEA 

KEISGVEDWKJTNQILVDRCGQLDSALHEATS 

RVRTLENKNNLLEIEVNDLRERFSAASSASKI 

LQERIEEMRTSSKEKDNTIIRLKSRLQDLEEAF 

ENAYKLSDDKEAQLKQENKMFQDLLGEYES 

LGKEHRRVKDALNTTENKLLDAYTQISDLKR 

MISKLEAQVKQVEHENMLSLRHNSRIHVRPS 

RANTL ATSD V SRRKWLIPGAEYSIFTGQPLDT 

QDSNVDNQLEETCSLGHRSPLEKDSSP/GSSST 

oJjJLlrvJSA^l\Ji i £>U l x^llvllS^JU^i^ijJ^liAjlSclJr JSJN Wvjr 

TQTEKEDTSNSLL*/INPRQTETSVNASRSPEK 
CAQQRQKRLNSASQRSSSLPPSNRKSSTPTKR 
EIMLTPVTVAYSPKRSPKENLSPGFSHLLSKN 
ESSPIREKTYSEKATDNHVNHSSCPEPVPNGV 
KKVSVRTAWEKNKSVSYEQCKPVSVTPQGN 
DFEYTAKIRTLAETERFFDELTKEKDQIEAAL 
SlvMPSPGGRITLOTRLNOVKCLSLNLL 


368 


1718 


A 


3163 


2 


2350 


EFKSG GCG AGL VAAG A VL VL YPASRAGERT 

RVPGSPAPSSLPLHSPGACGTEVDMDPQRSPL 

LEVKGNIELKRPLIKAPSQLPLSGSRLKRRPDQ 

MEDGLEPEKKRTRGLGATTKITTSHPRVPSLT 

TVPQTQGQTTAQKVSKKTGPRCSTAIATGLK 

NQKPVPAVPVQKSGTSGVPPMAGGKKPSKRP 

AWDLKGQLCDLNAELKRCRERTQTLDQENQ 
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to last amino 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylal an ine, G = Glycine, H=Hi stidine, 
I=Isoleucine, IOLysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine s S=Serine, 
T==Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine 9 X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














QLQDQLRDAQQQVKALGTERTTLEGHLAKV 

QAQAEQGQQELKNLRACVLELEERLSTQEGL 

VQELQKKQVELQEERRGLMSQLEEKERRLQT 

SEAALSSSQAEVASLRQETVAQAALLTEREER 

LHGLEMERRRLHNQLQELKGNIRVFCRVRPV 

LPGEPTPPPGLLLFPSGPGGPSDPPTRLSLSRSD 

ERRGTLSGAPAPPTRHDFSFDRVFPPGSGQDE 

VFEEIAML VQ S ALDGYPVCIF A YG QTG S GKTF 

TMEGGPGGDPQLEGLIPRALRHLFSVAQELSG 

QGWTYSFVASYVEIYNETVRDLLATGTRKGQ 

U(jJiL,illKJb<^OJ:^vjbJbJtiL 1 V I NAKY Vr V^CJbKJbv 

DALLHL ARQNRAV ARTAQNERS SRSHSVFQL 

QISGEHSSRGLQCGAPLSLVDLAGSERLDPGL 

ALGPGERERLRETQAINSSLSTLGLVIMALSN 

JSJZiorl V Jr l JtvtN o JSJLf 1 I 1jJ-,v^iN oJLOO o AJSJViJLlVlr V 

NISPLEENVSESLNSLRFASKVEPSVLFGTAQS 

NRKWKTDPDLCVCVCVCVCVCVCVCVCVP 

MSMYRVRGGRVAGGCFIGWRAPCPRAIK 


joy 


1 "71 O 


A 


j i to 






PVTCHPD \I/ T TT^TT7TJ r^DT T A \1TCCT T A T r» 

KjY 1 bV^vjivVYllJlJbKijl L, IAN ll^oJ^lloNlNlfNAX^F 
GYIRKIE* I* I YKKN* INFGGVGLLNIVKISIL S/K 
IYRFDAIPVKILTRFFrNLDKLILKFVLKTKIAK 

! NlvllV 1 r x llVlJKJt\JSJSJ_,UrlJiJO 


370 


1720 


A. 


3170 


393 


42 


GASISPSAVIDGVEGLKPMQEQEAQEAGPCLD 
*HMAPEQWVAPR\RLLFRLIFSVLHALIIAAAA 
QSSAEEDEDPRN* GQSSEDQAPNQNGLIVIVH 

PVTTVPT Cr A A ATVPVTTP <?WFPP 


371 


1721 


A 


3173 


770 


510 


GNGGCGLSQIPPSHLGAFSRGSLLSRGVDPRGP 

PPHPVIFFVFVVE\QGFTVLARMVSIS*PCDPP 

ALASQSAGITGVSHLARPQNLYF 


372 


1722 


A 


3180 


381 


76 


RVLHHDNVP AHS SPQKREIS QEFQLEIRHLP* S 
PDL APS G CFLFLNLKNIFK\GTHFSL VDN VKK 
TVSTWLH/SQNAQFYKDRLNGWYHCLQKCL 
QHY*AYVEK 


373 


1723 


A 


3181 


410 


14101 


RREVAGPEGKGLLLASAHTMLTPPLLLLLPLL 

SALVAAAIDAPKTCSPKQFACRDQ1TCISKGW 

RCDGERDCPDGSDEAPEICPQSKAQRCQPNE 

HNCLGTELCVPMSRLCNGVQDCMDGSDEGP 

HCRELQGNCSRLGCQHHCVPTLDGPTCYCNS 

SFQLQADGKTCKDFDECSVYGTCSQLCTNTD 

GSFICGCVEGYLLQPDNRSCKAKNEPVDRPP 

VLLIANSQNILATYLSGAQVSTITPTSTRQTTA 

MDFSYANETVCWVHVGDSAAQTQLKCARM 

PGLKGF VDEHTINISL SLHH VEQMAID WLTGN 

FYFVDDIDDRIFVCNRNGDTCVTLLDLELYNP 

KGIALDPAMGKVFFTDYGQIPKVERCDMDG 

QNRTKLVDSKIVFPHGITLDLVSRLVYWADA 

YLDYIEVVDYEGKGRQTIIQGILIEHLYGLTVF 

ENYLYATNSDNANAQQKTSVIRVNRFNSTEY 

QVVTRVDKGGALHIYHQRRQPRVRSHACEN 

DQYGKPGGCSDICLLANSHKARTCRCRSGFS 

LGSDGKSCKKPEHELFLVYGKGRPGHRGMD 

\zfGAKVPDFHlVrTPTFHT MTsFPR AT DFRAFTHFT 

YFADTTSYLIGRQKIDGTERETILKDGIHNVE 

GVAVDWMGDNLYWTDDGPKKTISVARLEK 

AAQTRKTLIEGKMTHPRAIVVDPLNGWMYW 

TD WEEDPKD SRRGRLERA WMD G SHRDIF VT 

SKTVLWPNGLSLDIPAGRLYWVDAFYDRIETI 

LLNGTDRKIVYEGPELNHAFGLCHHGNYLFW 

TEYRSGSVYRLERGVGGAPPTVTLLRSE\RPPI 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G = Glycine, H=Histidine, 
F=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine 5 S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














FEIR\MYDAQHQQVGSNKCRVNNAGCSSLCL 

ATPGSRQCACAEDQVLDADGVTCLANPSYVP 

PPQCQPGEFACANSRCIQERWKCDGDNDCLD 

NSDEAPALCHQHTCP SDRFKCENNRCIPNRW 

LCDGDNDCGNSEDESNATCSARTCPPNQFSC 

ASGRCIPISWTCDLDDDCGDRSDESASCAYPT 

CFPLTQFTCNNGRCININWRCDNDNDCGDNS 

DE AGC SHS C S STQFKCN S GRCIPEH WTCD GD 

NDCGDYSDETHANCTNQATRPPGGCHTDEF 

QCRLDGLCIPLRWRCDGDTDCMDSSDEKSCE 

GVTHVCDPSVKFGCKDSARCISKAWVCDGD 

NDCEDNSDEENCESLACRPPSHPCANNTSVC ! 

LPPDKLCDGNDDCGDGSDEGELCDQCSLNN 

GGCSHNCSVAPGEGIVCSCPLGMELGPDNHT 

CQIQSYCAKHLKCSQKCDQNKFSVKCSCYEG 

WVLEPDGESCRSLDPFECPFIIFSNRHEIRRIDLH 

KGDYS VLVPGLRNTI ALDFHL SQ SALY WTD V 

VEDKIYRGKLLDNGALTSFEVVIQYGLATPEG 

LAVDWIAGNIYWVESNLDQIEVAKLDGTLRT 

TLLAGDIEHPRAIALDPRDGILFWTDWDASLP 

RIEAASMSGAGRRTVHRETGSGGWPNGLTV 

DYLEKR1LWIDARSDAIYSARYDGSGHMEVL 

RGHEFLSHPFAVTLYGGEVYWTDWRTNTLA 

KANKWTGHNVTVVQRTNTQPFDLQVYHPSR 

QPMAPNPCEANGGQGPCSHLCLINYNRTVSC 

ACPHLMKLHKDNTTCYEFKKFLLYARQMEIR 

GVDLDAPYYNYIISFTVPDIDNVTVLDYDARE 

QRVYWSDVRTQAIKRAFINGTGVETVVSADL 

PNAHGLAVDWVSRNLFWTSYDTNKKQINVA 

RLDGSFKNAVVQGLEQPHGLVVHPLRGKLY 

WTDGDNISMANMDGSNRTLLFSGQKGPVGL 

AIDFPESKLYWISSGNHTINRCNLDGSGLEVID 

AMRSQLGKATALAIMGDKLWWADQVSEKM 

GTCSKADGSGSWLRNSTTLVMHMKVYDESI 

QLDHKGTNPCSVNNGDCSQLCLPTSETTRSC 

MCTAGYSLRSGQQACEGVGSFLLYSVHEGIR 

GIPLDPNDKSDALVPVSGTSLAVGIDFHAEND 

TIYWVDMGLSTISRAKRDQTWREDVVTNGIG 

RVEGIAVDWIAGNIYWTDQGFDVIEVARLNG 

SFRYVVISQGLDKPRAITVHPEKGYLFWTEW 

GQYPRIERSRLDGTERVVLVNVSISWPNGISV 

DYQDGKLYWCDARTDKIERIDLETGENREVV 

LSSNNMDMFSVSVFEDFIYWSDRTHANGSIK 

RGSKDN ATD S VPLRTGIG VQLKDIICVFNRDR 

QKGTNVCAVANGGCQQLCLYRGRGQRACA 

CAHGMLAEDGASCREYAGYLLYSERTILKSI 

HLSDERNLNAPVQPFEDPEHMKNVIALAFDY 

RAGTSPGTPNRIFFSDIHFGNIQQINDDGSRRIT 

IVENVGSVEGLAYHRGWDTLYWTSYTTSTIT 

RHTVDQTRPGAFERETVITMSGDDHPRAFVL 

DECQNLMFWTNWNEQHPSIMRAALSGANVL 

TLIEKDIRTPNGLAIDHRAEKLYFSDATLDKIE 

P PF YDPr^UI? YVIl T<f ^PPVT-TPFflT A VVfiPH I P 

lvl~v-L/ I JJvJ Oi 1IV I V IJ-ziS-OU/i V Oi i l^i^V V I OJqxIIJT 

WTDWVRRAVQRANKHVGSNMKLLRVDIPQ 
QPMGIIAVANDTNSCEL SPCRINNGGCQDLCL 
LTHQGHVNCSCRGGRILQDDLTCRAVNSSCR 
AQDEFECANGECINFSLTCDGVPHCKDKSDE 
KPS YCNSRRCKKTFRQC SNGRCVSNMLWCN 
G ADDC GDGSDEIPCNKTACGVGEFRCRDGTC 
IGNSSRCNQFVDCEDASDEMNCSATDCSSYF 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RLGVKGVLFQPCERTSLCYAPSWVCDGAND 

CGDYSDERDCPGVKRPRCPLNYFACPSGRCIP 

MSWTCDKEDDCEHGEDETHCNKFCSEAQFE 

CQNHRCISKQWLCDGSDDCGDGSDEAAHCE 

GKTCGPSSFSCPGTHVCVPERWLCDGDKDCA 

DGADESIAAGCLYNSTCDDREFMCQNRQCIP 

KHFVCDHDRDCADGSDESPECEYPTCGPSEF 

RCANGRCLSSRQWECDGENDCHDQSDEAPK 

NPHCTSPEHKCNASSQFLCSSGRCVAEALLCN 

GQDDCGDSSDERGCHINECLSRKLSGCSQDC 

EDLKIGFKCRCRPGFRLKDDGRTCADVDECS 

TTFPCSQRCINTHGSYKCLCVEGYAPRGGDP 

HSCKAVTDEEPFLIFANRYYLRKLNLDGSNY 

TLLKQGLNNAVALDFDYREQMIYWTDVTTQ 

GSMIRRMHLNG SNVQVLHRTGLSNPDGL AV 

DWVGGNLYWCDKGRDTIEVSKLNGAYRTVL 

VSSGLREPRALVVDVQNGYLYWTDWGDHSL 

IGRIGMDGS SRS VIVDTKITWPNGLTLD Y VTE 

RIYWADAREDYIEFASLDGSNRHVVLSQDIPH 

IFALTLFEDYVYWTDWETKSINRAHKTTGTN 

KTLLISTLHRPMDLHVFHALRQPDVPNHPCK 

VNNGGCSNLCLLSPGGGHKCACPTNFYLGSD 

GRTCVSNCTASQFVCKNDKCIPFWWKCDTE 

DDCGDHSDEPPDCPEFKCRPGQFQCSTGICTN 

PAFICDGDNDCQDNSDEANCDIHVCLPSQFK 

CTNTNRCIPGIFRCNGQDNCGDGEDERDCPE 

VTCAPNQFQCSITKRCIPRVWVCDRDNDCVD 

G SDEP ANCTQMTC G VDEFRCKD S GRCIPARW 

KCDGEDDCGDGSDEPKEECDERTCEPYQFRC 

KNNRCVPGRWQCDYDNDCGDNSDEESCTPR 

PCSESEFS C ANGRCIAGRWK.CDGDHDC AD GS 

DEKDCTPRCDMDQFQCKSGHCIPLRWRCDA 

DADCMDGSDEEACGTGVRTCPLDEFQCNNT 

LCKPLAWKCDGEDDCGDNSDENPEECARFV 

CPPNRPFRCKNDRVCLWIGRQCDGTDNCGD 

GTDEEDCEPPTAHTTHCKDKKEFLCRNQRCL 

S S SLRCNMFDDCGDGSDEEDC SIDPKLTSCAT 

NASICGDEARCVRTEKAAYCACRSGFHTVPG 

QPGCQDINECLRFGTCSQLCNNTKGGHLCSC 

ARNFMKTHNTCICAEG SE YQVL YIADDNEIRS 

LFPGHPHSAYEQAFQGDESVRIDAMDVHVKA 

GR V Y WTN WHTGTIS YRSLPPAAPPTTSNRHR 

RQIDRGVTHLNISGLKMPRGIAIDWVAGNVY 

WTD S GRD VIE VAQMKGENRKTLI S GMIDEPH 

AIVVDPLRGTMYWSDWGNHPKIETAAMDGT 

LRETLVQDNIQWPTGLAVDYHNERLYWADA 

KLSVIGSIRLNGTDPIVAADSKRGLSHPFSIDV 

FEDYIYGVTYINNRVFKIHKFGHSPLVNLTGG 

LSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPP 

PDAPRPGTCNLQCFNGGSCFLNARRQPKCRC 

QPRYTGDKCELDQCWEHCRNGGTCAASPSG 

MPTPR PPTOFTGPKPTOOVP A GYP ATsTNT^TPT 

VNQGNQPQCRCLPGFLGDRCQYRQCSGYCE 

NFGTCQMAADGSRQCRCTAYFEGSRCEVNK 

CSRCLEGACWNKQSGDVTCNCTDGRVAPS 

CLTCVGHCSNGGSCTMNSKMMPECQCPPHM 

TGPRCEEHVFSQQQPGHIASILIPLLLLLLLVL 

VAGVVFWYKRRVQGAKGFQHQRMTNGAM 

NVEIGNPTYKMYEGGEPDDVGGLLDADFAL 
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L\J XCLi3L OXXX1X1U 

acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

P;=PViPnvl5il5i"ninp fi^frlvfMTif 1 T-T^T-TicHrHrif* 

I=Isoleucine, K^Lysine, L=Leucine, 

lVr=l\/fpthinninp T\T=A<;nar3oiTiP P=Prp»linp 

XVI. XVXi^LAXXl-JXlXlXts, IN ^T.oLi£ll CKXIXC*, X JT HJXI11C», 

Q=Glutamine, R—Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














DPDKPTNFTNPVYATLYMGGHGSRHSLASTD 
EKRELLGRGPEDEIGDPLA 


374 


1724 


A 


3187 


191 


1815 


CLELASAGKIPEESKALSLLAPAPTMTSLMPG 

AGLLPIPTPNPLTTLGVSLSSLGAIPAAALDPNI 

ATLGEIPQPPLMGNVDPSKIDEIPIRTVYVGNL 

NSQTTTADQLLEFFKQVGEVKFVRMAGDET 

QPTRFAFVEFADQNSVPRALAFNGVMFGDRP 

LKmHSNNAIVl^PPEMTPQAAAKELEEVMKR 

VREAQSFISAAIEPGWLHSTSLCNDFLGCF*RR 

RMYRE*APCTICGTFHLCLIINWDL*LF*AYTA 

k*ffpprvwkeq*kkrr\rsrshtrsksrsssk 
shsrrkrsqskhrsrshnrsrsrqkdrrrsk 

kekervkekdrekererekerekekergkn 

I<X)RDKEREKDREI<G3KEKDREREREKEHEKD 

RDKEKEKEQDKEKEREKDRSKEIDEKRKKDK 

KSRTPPR SYTvIASRR^RSSSRFRRRRRSlR^^R^ 

PRTSKTIK.RKSSRSPSPRSRNI<^a3KIOxEKERD 

HISERRERERSTSMRKSSNDRDGKEKLEKNST 

S 


375 


1725 




3192 


415 


101 


AT-TS9HOTR ATT OFFOWnTTRFTPPT \<3PMT AT 

F\FPNLKKSLRGTHFS S VKK\TTLT WLNSQDP 
WF/FFYP* SPDLQIPSSFRNGLND WYHHSQKC 
PDLDGAYVKIC 


376 


1726 


A 


3199 


931 


418 


GV*WCDLGSPQPPPPGFKQFCLGRSSSWDYR 
HVPPHPANFVFLLETGFLHAGQAGL\GDPPAS 
ASQSAGITGVSHTWPKNHLIFYACLVIRSKRI 
K 


377 


1727 


A 


3201 


274 


1285 


KTGYTSRGSPLSPQSSIDSELSTSELEDDSISM 
GYKLQDLTDVQIMARLQEESLRQDYASTSAS 
VSRHSSSVSLSSGKKGTCSDQEYDQYSLEDEE 

PFFiT-TT PPPHPRT PR^ ,< ?PP^»R^^TPMQ^^TP t 5QTPr?^ , 

RRSPSSQYFPSNNYQQQQYYSPQAQTPDQQP 

NRTNGDK/PPKKYA* PSPDAKYNCH* * QHXSSP 

VTVRNSQSFDSSLHGAGNGISRIQSCIPSPGQL 

QHRVHSVGHFPVSIRQPLKATAYVSPTVQGSS 

NMPL SNGL QL Y SNTGIPTPNKAAA S GIMGRS 

ALPRPSLAINGSNLPRSKIAQPVRSFLQPPKPL 

SSLSTLRDGNWRDGCY 


378 


1728 


A 


3202 


112 


1789 


VPGVTESRPSVLRGDHLFALLSSETHQEDPIT 

YKGFVHKV\ELDR VKLSFSMSLL SRF VGWG* 

PFKVWY/TFNRQPLRV\QHRALELTGRWLLW 

PMLFPWAPRDVPLLPSDVKLKLYDRSLESNP 

EQLQAMRHIVTGTTRPAPYIIFGPPGTGKTVT 

LVEAIKQVVKHLPKAHILACAPSNSGADLLC 

QRLRVHLPSSIYRLLAPSRDIRMVPEDIKPCCN 

WDAKKGEYVFPAKKKLQEYRVLITTLITAGR 

LVSAQFPIDHFTHIFIDEAGHCMEPESLVAIAG 

lmevketgdpggqlvlagdprqlgpvlrspl 

fitkllrnyrshptildipnqlyyegelqaca 
dvvdrerfcrwag\lprqgfpiifhgvmgkd 
eregnspsffnpeeaatvtsylklllapsskk 
gkarlsprsvgvispyrkqvekirycitkedr 

ELRGLDDIKDLKVTCCSTVTPCLPCAPTCPLP 
ETSSSFHSSPlxPRPTPAALNRARALPEPLTPGD 
SNLRVWDGIRKPACLTNTSCHS 


379 


1729 


A 


3206 


432 


130 


PtCAAPS VXL WFPPFL* GSFKPTKGHTXC VXIK 
*L STREAXDSXPGRQIAXXRQGGKVETTTAL 



172 



WO 01/57188 



PCT7US0 1/03800 



SEQID 


SEQID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A-Alanine C=Cysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D=Aspartic Acid, E=Glutamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 
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seq- 
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I=IsoIeucine., K=Lysine, L=Leucine 3 


seq- 
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09/496 


correspondi 


to last amino 
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uence 
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peptide 
sequence 
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of peptide 
sequence 


Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown 3 *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














XKQSNNKGTRASSYXEPDAXEQWKFPHKKL 














QLPGXTHE 


380 


1730 


A 


3207 


187 


507 


GGTGHPHPARPPLSGVGGCQCSHSKPWTAGS 
PEQRDHPAPHKQIEAGQGLPGPQAWGG* KGP 
AXLLPGPGGGPGPVASLEARAQAS SGVTPNG 
GGRTYPYPTFSSGE 


381 


1731 


A 


3225 


1 


840 


GTRPGHLPAPSDGFCV/HL* SIPS WGSF* GESL/ 

EMQLITSLGLQEFDIARNVLELIYAQTLVWIGI 

FF CPLLPFIQMIMLFIMF Y SKNI SLMMNF QPPS 

KAWRASQMMTFFIFLLFFPSFTGVLCTLAITI 

WRLKP S ADCGPFRGLPLFIH S I YS WIDTLSTRP 

GYLWVVWIYRNLIGSVHFFFILTLIVLIITYLY 

WQITEGRKIMIRLLHEQIINEGKDKMFLIEKLI 

KLQDMEKKANPSSLVLERREVEQQGFLHLGE 

HDGSLDLRSRRSVQEGNPRA 


382 


1732 


A 


3238 


256 


38 


LLMIKVSSTCFSCHLHHHHHHHHRHHQGHNS 
LFFSLKSSSNSSTLPVYLSYNIILVFSKCLVFDF 
LFSNACL 


383 


1733 


A 


3241 


1542 


343 


KG AP SF VRL YQ YPNF AGPHAAL ANK SFFKAD 

KVTMLWNKKATAVLVIASTDVDKTGASYYG 

EQTLHYIATNGESAVVQLPKNGPIYDVVWNS 

S STEFC AVYGFMPAKATIFNLKCDPVFDFGTG 

PRNAAYYSPHGHIL VLAGFGNLILQI* AD/IMK 

VWNVKNYKLISKPVASDSTYFAWCPDGEHIL 

TATCAPRLRVNNGYKIWHYTGSILHKYDVPS 

NAEL WQVS WQPFLD GIFPAKTIT YQAVPSEVP 

NEEPKVATAYRPPALRNKPITNSKLHEEEPPQ 

NMKPQSGNDKPLSKTALKNQRKHEAKKAAK 

QEARSDKSPDLAPTPAPQSTPRNTVSQSISGDP 

EIDKKIKNLBOCKLKAIEQLKEQAATGKQLEK 

NQLEKIQKETALLQELEDLELGI 


384 


1734 


A 


3242 


3 


678 


IRSP AARSPGLETPTCLLF VI AAI AAVF VD S AIP 
RLTQHRPQDGSFPYTILDPPLYLPGQCAPPQP 
L S QC ARRVHGEKLRRPTFGPRHRG AGT AKMS 
ASLVRATVRAVSKRKLQPTRAALTLTPSAVN 
KIKQLLKDKPEHVGVKVGVRTRGCNGLSYTL 
EYTKTKGDSDEEVIQDGVRVFIEKKAQLTLL 
GTEMD Y VEDKLSSEF VFNNPNIKGTC GC GE S 
FNI 


385 


1735 


A 


3243 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPL 

KEEEILPEPGSETPTVASEALAELLHGALLRR 

GPEMGYLPGPPLGPEGGEEETTTTIITTTTVTT 

TVTSPVLCNNNISEGEGYVESPDLGSPVSRTL 

GLLDCTYSIHVYPGYGIEIQVQTLNLSQEEELL 

VLAGGGSPGLAPRLLANSSMLGEGQVLRSPT 

NRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFP 

PRPAHGDVSVTDLHPGGTATFHCDSGYQLQG 

EETLICLNGTRP S WNGETP S CM AS C G GTIHNA 

TLGRIVSPEPGGAVGPNLTCRWVIEAAEGRRL 

HLHFERVSLDEDNDRLMVRSGGSPLSPVIYDS 

DMDDVPERGLISDAQSLYVELLSETPANPLLL 

SLREEAFEEDRCFAPFLAHGNVTTTDPEYRPG 

ALATF SCLPGY ALEPPGPPNAIEC VDPTEPH W 

NDTEPACKAMCGGELSEPAGWLSPDWPQS 

YSPGQDCVWGVHVQEEKRILLQVEILNVREG 

DMLTLFDGDGPSARVLAQLRGPQPRRRLLSS 

GPDLTLQFQAPPGPPNPGLGQGFVLHFKEVPR 

NDTCPELPPPEWGWRTASHGDLIRGTVLTYQ 

CEPGYELLGSDILTCQWDLSWSAAPPACQKI 
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seq- 
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SEQ ID 
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seq- 
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hod 
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in 
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beginning 
nucleotide 
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correspond! 
ng to first 
amino acid 
residue of 
peptide 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F^Phenylalanine, G=Glycine, H==Histidine., 
Wsoleucine, K=Lysine, L=Leucine, 
M=Methionine 5 N=Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine 9 X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, Y=possible 














MTCADPGEIANGHRTASDAGFPVGSHVQYRC 

LPGYSLEGAAMLTCYSRDTGTPKWSDRVPKC 

ALKYEPCLNPGVPENGYQTLYKHHYQAGESL 

IxFFCYEGFELIGEVTITCVPGHPSQWTSQPPLC 

KVTQTTDPSRQLEGGNLALAILLPLGLVIVLG 

SGVYIYYTKLQGKSLFGFSGSHSYSPITVESDF 

SNPLYEAGDTREYEVSI 


386 


1736 


A 


3250 


5725 


3984 


GTSTVTMATKXHF SIILNLLGMLLKKDNQDT 

RKLLMT W ALE VAV VMKKSET YAPLF CLPSF 

HKFCKGLLADTLVEDVNICLQACSSLHALSSS 

LPDDLLQRCVDVCRVQLVHRGTCIRQAFGKL 

LKSIPLGVFLSNNNHTEIQEISLALRSHMSKAP 

SNTFHPQDF SD/VI SFIL YGNSHRTGKDN WLE 

RLFYSCQRLDKRDQSTIPRNLLKTDAVLWQW 

AI WEAAQFTVL SKLRTPLGRAQDTFQTIEGIIR 

SLAGHTLNPDQDVSQWTTADNDEGHGNNQL 

RLVLLLQYLENLEKLMYNAYEGCANALTSPP 

K VIRTFL YTNRQTCQD WLTRIRL SIMR VGLL A 

PAT) A \ /TX/TJUr i T7nT T TDX /fl/TTOT O TT^T ptrpT 

CjQrAV I Vl<±lCjrDL«L 1 bMKl 1 bL&QGNELJbVal 
MMVVEALCELHCPEAIQGIAVWSSSIVGKHL 
LWINSVAQQAEGRFEKASVEYQEHLCAMTG 
VDCCISSFDKSVLTLASAGCKSASLBCHCLNGE 

CDT^Q^/T QTtTPTT^CCPT^/rYTVT ri\TF A PUPVTCTA 
VLoJSJr 1 JJoaJrii V IJN YLOlNrLAUliL, Ylb 1 A 

DWAAVQEWQNAIHDLKKSTSSTSLNLKADF 
NYIKSLS SFESGKFVECTEQLELLPGENINLL A 

r;r^<3Tf FTtfTnA/fTsfTfT T RXTM 
VJ vjo iS.l^lVlJL^i V livlVLL Iv IN IVi 


387 


1737 


A 


3255 


380 


76 


MD IFL YNCKYQ VQTEI* NS IQH1MA\ SICKLS RF 
LKYVHNL*AENYKTLMK^INEDLNKQRDVPY 
S * TARLNBCMSIPTKTIFRFKAI YIKIPAT YFIET 
NMQ 


388 


1738 


A 


3260 


685 


428 


PQWLGLQVYALPPANFVFFVEMRSTILAQTG ! 
FELLDSSDLPASASKSAGITCMSHHARTLSLK 
* WPFCLS ATQEKFC *PASEG VA W 






A 




i 

i 




T T^nVT-lTPTVA/TT "MT? TIP T PA AT #TTQT"^r*TnTJr A T TT 

LTRLETQMINADYQNKLTLDYLLTTDREVYE 
PFNLTNYCLHIHNQRLGAYDLG* V* Q/KL AH V 
PVQV*HGFDPEAMFR 


390 


1740 


A 


3270 


2 


372 


GRCHDQNKGKSVDGPDAQAEACGGESTYQEL 

JU VlNl^rN 1 lo^x l^/\ClxlvL/ 1 JtvJS.1 1 iivjrl J&JSJ\ V Ivr IN ri 

SPRG VKKVHKF VNKGEKGIMVL AGDTL GIG V 
YCLLPCMC*DRKLTYAHIPSTTDLGAGAGY 


391 


1741 


A 


3273 


1 


187 


FFQEMLDIMKAISDMMGKCTYPVLKEDAPRQ 
ri v n i r r ^u^i^l, i jtvoi^c^ivijsj^vjjiiN pijivir /vivir Jr 
DDSKESKGK*FFQEMLDIMKAISDMMGKCTY 
PVLKEDAPRQHVETFFQVGINQKSRGHEVRR 
KFPDVCHAPR 


392 


1742 


A 


3281 


901 


521 


FFFGDGVSPCRQAGV* WHDLDSLQNLPPGFK 

FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFALKGCLPRQKEGGTLNLI 


393 


1743 


A 


3283 


385 


3 


RNRSVVPEFVLLGLSAGPQTQTLLFVLFWIC 
T T TVMGNT T T T VVTNADSJfT FfTPTVfYFFT CrOl 

-L>J_/ J. V 1VAVJXN 1 /J-jJL/i-/ V V All riL/JvL/Il i ! 1VJ. i IT T ±j\J\^1-j 

SFLDLCHSSVTAPKLLENLLSEKKTISVEGCM 
A* VFF VFATGGTES SLLAVMAYDRYVAIRTR 
G 


394 


1744 


A 


3284 


575 


1054 


CTKCKADCDTCFNKNFCTKCKS GF YLHLGKC 
LDNCPEGLEANNHTMECVSIVHCEVSEWNP 
WSPCTBCKGKTCGFKRGTETRVREIIQHPSAKG 
NLCPPTNETRKCT VQRKKC QKGERGKKGRE 
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seq- 
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sequence 


Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M— Methionine, N— Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

1 — JJCJodl LriC7 ilULrlCCJLlQC CiCICLl (Jil, V^^JLFaaluXC 

nucleotide insertion 














PT^HRKKPNKGFSKFATPD^K^T F^Tf FTPPOPFKf 
ivivxvrvrsjr in xvvj x_/0-i N k.i_//^\iA is orvOJOxi/Oo JVi^ii i2«^i\J_/^N 

KQQQ 


395 


1745 


A 


3286 


1 


340 


RVLYVPSMGFCILVAHGWQKJSTKSVFKKLS 
WICLSMVILTHSLKTFHRNWDWESEYTLFMS 
ALKVNKNNAKLWNNVGHALENEKNFERAL 


396 


1746 


A 


3293 


1 


172 


GFRAVVMTVKTEAAKGTLTYSRMRGMVAIL 
I AFMKQRPvMGLNDFIQKI ANN S Y ACKQ 


397 


1747 


A 


3295 


12 


401 


AEPACGASSCTPPSLRSSSSQSVGPLRPGRPL 
W SEAC AFL* AAAPQGPASPCCGLPSGFPRV W 
AQ C CPPG GAL RFPEGLGS VL SPRRCPQ VSRGS 
GLSAVPQEVPSGFLGPGLRACPQEAPSRFLRA 
GLT 


398 


1748 


A 


3300 


1912 


2768 


KQRRWQNIQRKGPKRYIVIAGNSQSHQPMIFS 

MLRKLPKVTCRDVLPEIRAICIEEIGCWMQSY 

SI SrJLlDS YLKYKjW 1 LHDi^JKJb VKVK.C VKA 

LKGLYGNRDLTARLELFTGRFKDWMVSMIV 

DREYSVAVEAVRLLILILKNMEGVLMDVDCE 

SVYPIV*ASN*GLASAVGEFLYWKLFYPECEI 

RTMGGREQRQSPGAQRTFFQLLLSFFVESKSH 

SVTQAGVQWQFSAHRDLCLPGSSNSHVSASR 

VAGIAGAHRHTWLIYVFFSWRQGFAVLAGL 

VSNS 


399 


1749 


A 


3301 


536 


2391 


LRSYGCKAPSRISHLHK\FLFLLLPSLLMGYSE 

SPPPITDSWAPFISLTHHVLSQSQSPLSSNCWI 

CLSTHTQ* FTA1PADLLTWTQSNVSLHISYLAI 

P FL AD SFLKP V/L *PGNS AKHL SFKLS SL SM V S 

GRAVALLHLIASGLTSIQTNTASSKPPIWGYVL 

STQTSFISPPPLCLSRTYPNPAHATMVGQVPQ 

SLCGLIFTL/RTPCRPSILHPNYKIISTSAWQKV 

LCFSGSPTIHTSLHLTTGSSFLSFHPIPGFPAAN 

S ALY VS SLKGPPGKN VTIPSPVTGT* QPPHRGS 

N/RLTVDKDNFFLSPKPNSLHQLPSQYTPYQAL 

TGAALAGSYPIWENENTLSWLPTFTYNFCLST 

PSLFFLCDTN*YLCLPANWSGTCTLVFQAPTI 

"XTTT TD'DXT/^T'TT TC\7"D \ OTO OODT'DXTVll/ A T TJTT TTT T T 

GLGITAALGTGIAGITTSITSYQTLFTTLSNTVE 
DMHTSITSLQRQLDFLVGVILQNWRVLDLLT 
TEKGGTCIYLQEECCFCVNESGIVHIAVRRLH 
DRAAEL* HQ VAD S WWQGS SLLRWIP W VAPF 

ASMQKH1DNIFHLCHV*YQSLRGNHSEAPEPR 
P 


400 


1750 


A 


3303 


2 


453 


TH WRHS S G VPG STTARRRRRELEIATSDNQE 
YYNRLCQEVTNRERNDQKMLADLDDLNRTK 
KYLEERLIELLRDKDALWQKSDALEFQQKLS 
AEERWLGDTEANHCLDCKREFSWMVRRHHC 


401 


1751 


A 


3304 


1 


626 


MAPQHS SLDDKVPQQASTVCFEFQDILQHSQ 
CTEHKDSLWGPGARSQPFGAHNTRLSPDSCP 
EKIVLRALKDSRAGMPEQDKDPGVQENPDD 

l^/JVIv V fyU 1 \JUr\.r Or\T JNJT JLr VV Ui\ VJvJI^ Off V oivt 

GPLERDLHAQRSEVTYNQRSQSSWMSSFPKR 
NAFVSPYSSMGQAQP/GLPKTNPIGESCCWEG 
LSLSTQILG*QKPSKYIPSLCKR 


402 


1752 


A 


3305 


1678 


172 


MELP SGPGPERLFDSHRLPGDCFLLLVLLL YA 
PVGFCLLVLPXFLGIHVFLVSCALPDSVLRRF 
V VRTMC AVLGL VARQED SGLRDHS VRVLISN 
HVTPFDHNIVNLLTTCSTVSESEAESATGRFP 
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seq- 
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SEQID 
NO: of 

seq- 
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Met 
hod 


SEQ 
ID NO: 

in 
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location 
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corresponding 
to last amino 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E^GIutamic Acid, 
r — ir iiciiyididiiuiG, vj — vjiyuiiic, ri — r±ihLiuinc ? 
I=Isoleucine, K=Lysine, L=Leucine, j 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T— Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GAQLKAPLSPLAFRMEDTEALPLTPIL YPTCQ 
FFFFUFLNIFLLAFSSPGSQPLLNSPPSFVCWSR 
GFMEMNGRGELVESLKRFCASTRLPPTPLLLF 
PEEEATNGREGLLRFSSWPFSIQDVVQPLTLQ 

V 1 i-j V O V 1 V oJU/jVo W V i3J_/l_.JL>\ W OJL/JT V XL 1 V I 

QVRWLRPVHRQLGEANEEFALRVQQXLVAKE 
LG\QTGTRLTPA\DKAEHMKRQRHPR\LRPQS 
AQSSFPPSPWVLSS/SDVQTGQTLGFREFKESF 
CPHVAIGVFIPERP WPKTGCCKTLTIHLILL* G 
opvsF^r , PF\r»THPT? nT*vPTnnA<sftT p<sFp<?w^ 

PARGGVL* HPSAQQPLTFA\KSS\WARAGRAL 
QERKQXALYEYARRRFTERRAPGGLD 


403 


1753 


A 


3307 


44 


447 


DPSP SLL A VAL GLRAGERTRS GPGS S SP S GGI S 
GGASAGLASSPECACGRSHFTCAVSALGECT 

DFHCDNGKCIRRSWVCDSDNDCEDDSDEQD 
CPPRECEED 


404 


1754 


A 


3311 


409 


1 


PRHGWGRRVLGRDRPRLQKVKKSVKAIYIPG 
QDIIVQNEEIYARVLDKFG SNFL SRDN ADLGT 

LLKGDLKGVKGDLKKPFDKAWKDYETKFAK 
IEKEKREREWR 


405 


1755 


A 


3322 


12 


458 


AAVPVENPWDDPRVRPRVRIFTWEDCIAGQA 
KVLCNDSYGVTIDWSPKGAFIRLTSQSVGNG 

up A QT^T7>J'nr»lV/f Vr^TTT^XTTTTf VPTT WT Vr;TY\/f\7T? 
xlr /\o JS-C/iN U K^Lvl YD1 IJtVrN 1 IJvV r 11 W J I KjUxVl V Ci 

PRPQMIRPAVGAKHKELWKILMALKKIK\IWE 
GKYTKPS Q YNPNYMLELAHNDSV W 


406 


1756 


A 


3324 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAV 
MC VLL WALSELQSILE WMFC SFLFSD VDSDN 
WCQILDFLTAVWLIFLI\LVLCGFTLVLLVRIIC 
GSQKMPLTRLYVTILLTGLVFLFCSLPLSIQ*F 
LLYWIEKDLDDL 


407 


1757 


A 


3328 


213 


1841 


SGDL SPAELMMLTIGD VIKQLIE AHEQGKDID 

LNKVKTKTAAKYGLSAQPRLVDIIAAVPPQY 

RKVLMPKLKAKPIRTASGIAVVAVMCKPHRC 

PHISFTGNICVYCPGGPDSDFEYSTQSYTGYEP 

TSMRAIRARYDPFLQTRHRIEQLKQLGHSVD 

KVEFIVMGGTFMALPEEYRDYFIRNLHDALS 

GHTSNNIYEAVKYSERSLTKCIGITIETRPDYC 

MKRHLSDMLTYGCTRLEIGVQSVYEDVARD 

TNRGHTVKA VCESFHLAKX>S GFKV VAHMMP 

DLPNVGLERDIEQFTEFFENPAFRPDGLKLYP 

1 JU Vl.iS.vJ 1 vJJL I HiLj WJVOvJlS. I JS.O I Of JUL \ SZiLj V/\ 

RILALVPP WTRVYRVQRDIPMPL VS SGVEHG 
NLRELALARMKDLGIQCRDVRTREVGIQEIH 
HK VRP YQ VEL VRRD Y VANGG WETFL S YEDP 
DQDILIGLLRLRKCSEETFRFELGGGVSIVREL 
HVVG^VVPVSSRT)PTlv*FORnGFGTi/fT T TV/fFFA 

J. J. V I VJ O V V x V O O XXJlJ X I x\A v/L IV/ V T1VI 1 A /[VI r/r f f\ 

ERIAREEHGSGKIAVISGVGTRNYYRKIGYRL 
QGPYMVKMLK 


408 


1758 


A 


3335 


3 


467 


AIASPRAAGIRHELTSTMAAGKNKRLTKGGK 
KG AKKKAV/DNIINIGKTLVTRTORTKIASD G 
LKGRVFEESL ADLQNDYTDGYLLRVT* VAFTT 
ERTNQI/REVFNKLIPDSIGKDIEKACQSIYPLH 
DDFARKVKMLKKPKFELRKLMELHGEGSS 


409 


1759 


A 


3338 


7 


1252 


PR WRNS ARDEILL SFPQN Y YIQWLNGSLIHGL 
WNLASLFSNLCLFVLMPFAFFFLESEGFAGLK 
KGIRARILETLGMLLLLALLILGIVWVASALID 
NDAASMESLYDLWEFYLPYLYSCISLMGCLL 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine. G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine ? 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine 3 S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














LLLCTPVGL\SRMFTVMGQLLVKPTILEDLDE 
QI YIITLEEE AL QRPTKWA VFIR W/K YNIMELE 
QELENVKTLKTKIXRRKKASAWERNLVYPA 
VMVLLLIETSISVLLVACNILCLLVDETAMPK 
GTRGPGIGNASL STFGF VGAALEIILIF YLM V S 
SWGFYSLRFFGNFTPKKDDTTMTKIIGNCVS 
ILVLSSALPVMSRTLGITRFDLLGDFGRFNWL 
GNFYIVLSYNLLFAIVTTLCLVRKFTSAVREE 
LFKALGLHKLHLPNTSRDSETAKPSVNGHQK 
AL 


410 


1760 


A 


3339 


127 


1433 


GSHRFSLASPLDPEYGPYCDTPTMRTLFNLL 

WLALACSPVHTTLSKSDAKKAASKTLLEKSQ 

FSDKPVQDRGLVVTDLKAESWLEHRSYCSA 

KARDRHFAGDVLGYVTPWNSHGYDVTKVFG 

SKFTQISPVWLQLKRRGREMFEVTGLHDVDQ 

GWMRAVRKHAKGL\P*CLGSCLRTGLTMISG/ 

YVLDSEDEIEELSKTVVQVAKNQHFDGFVVE 

V WNQLL SQKRVGLIHMLTHL AE ALHQ ARLL 
ALLVIPPAITPGTDQLGMFTHKEFEQLAPVLD 
GFSLMTYDYSTAHQPGPNAPLSWVRACVQV 
LDPKSKWRSKILLGLNFYGMDYATSKDAREP 

V VG ARYIQTLKDHRPRM V WD S Q V S EHFFE Y 
KKSRSGRHVVFYPTLKSLQVRLELARELGVG 
VS1WELGQGLDYFYDLL*VGIAASAVDVFFSK 
PWSE 


411 


1761 


A 


3342 


74 


2701 


VATRKLAKGFTQFAKMTEGTKKTSKKFKFFK 

FKGFGSFSNLPRSFTLRRSSASISRQSHLEPDTF 

E ATQDDMVT VPKSPPAYARS SDMYSHMGTM 

PRPSIKKAQNSQAARQAQEAGPKPNLVPGGV 

PDPPGLEAAKEVMVKATGPLEDTPAMEPNPS 

AVEVDPIRKPEVPTGDVEEERPPRDVHSERAA 

GEPEAGSDYVKFSKEKYILDSSPEKLHKELEE 

ELKLS STDLRSHA WYHGRIPRE VSETL VQRN 

GDFLIRDSLTSLGDYVLTCRWRNQALHFKIN 

KVWKAGESYTHIQYLFEQESFDHYPALVRY 

HVGSRKA VSEQS GAII YCP VNRTFPLRYLEAS 

YGLGQGSSKPASPVSPSGPECGSHMKRRSVTM 

TDGLTADKVTRSDGCPTSTSLPRPRDSIRSCA 

LSMDQIPDLHSPMSPISESPSSPAYSTVTRVHA 

APAAPSATALPASPVARRSSEPQLCPGSAPKT 

HGESDKGPHTSPSHTLGKASPSPSLSSYSDPDS 

GHYCQLQPPVRGSREWAATETSSQQARSYGE 

RLKELSENGAPEGDWGKTFTVPIVEVTSSFNP 

ATFQSLLIPRDNRPLEVGLLRKVKELLAEVDA 

RTLARHVTKVDCLVARILGVTKEMQTLMGV 

RWGMELLTLPHGVRKLRLDLLERFHTMSIML 

AVDILG CTGS AEERAALLHKTIQL AAELRGT 

MGNMFSFAAVMGALDMAQISRLEQTWVTLR 

QRHTEGAILYEKKLKPFLKSLNEGKEGPPLSN 

TTFPHVLPLITLLECDSAPPEGPEPWGSTEHGV 

EVVLAHLEAARTVAHHGGLYHTNAEVKLQG 

FQARPELLE VFSTEFQMRLL WGSQGAS S SQA 

RR YEKFDKVLTAL SHKLEPA VRS SEL 


412 


1762 


A 


3347 


1 


898 


IDRAAECRTKPLPMAVSIRGNAD SIVACL VLM 
VLYLIKKRLVACAAVFYGFAVHMKIYPETYI 
LPITLHLLPDRDNDKSLRQFRYTFQACL* ELL 
KRLCNRTALMF VA VAGLTFFAL SFGF Y YE YG 
WEFLEHTYFYHLTRRDIRHNFSPYFYMLYLT 
AE SK W SF SLGIAAFLPQLILL S A V SF A YYRDL 
VFCWFLHTSIFVTFNKVCTSQYFLWYLCLLPL 
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m i r* 1 p rif i H p» 
llUUiCUUUC 

location 
correspondi 

amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lOLaHUIl 

corresponding 
to last amino 

QfiH ri^ci/iiip 

of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r jrncny laidniuc, u— Liiycine, n — riisiiuinc, 
I=Isoleucine, K=Lysine, L=Leucine 7 
M=Methionine 3 N=Asparagine, P-Proline, 

V<£ VJlLiLdJIllIlC, Av iMrgilllllC, O oCnilCj 

T— Threonine, V=Valine 5 W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














VMPLVRMPWKRAVVLLMLWFIGQAMWLAP 
AYVT FFOGKrJTFr FTWT AfJT FFT T rNTP^iT TOTT 

SHYKEEPLTERIKYD 


413 


1763 


A 


3361 


3 


474 


PIPVRWNSLEGRLLRGYEQHANDGKDYISRN 

* D L R S WT AADM AAQ ITKRK WE AEEF AE Q I KA 

YLEGTCVER/LRTHLENGKETLQLTEQSSQPTI 

PIVGIVAGLVLLGAVVTGAVVSAVMCRKKNS 

GHFLPTDRVSYSEAASSDHAQGSDVSLTACK 

V 


414 


1764 


A 


3363 


1488 


453 


HQILELKKKILKTYNPDYDEDL VQEAS SED VL 
GVHMVDKDTERDIEMKRQLRRLRELHLYST 
WKKYQEAMKTSLGVPQRERDEGSLGKPLCP 
PEILSETLPGSVKKRVCFPSEDHLEEFIAEHLP 

■p A CXTf^QT T TV AUAnA ^TPkTTsJnr^T CHT rrupn 

r//\oJNv^bJLJL 1 VAxlAiJAvjil v<Jl JNU^JL^LJbJL^JLJbJiJhLLrr 
GQTVSEEATEVHMMEGDPDTLAELLIRDVLQ 

EHVPGQTVSEEATGVHMMQVDPATLAKSDL 

EDLEEHVPEQTVSEEATGVHMMQVDPATLA 

KQLEDSTITGSHQQMSASPSSAPAEEATEKTK 

VEEEVKTRKPKJCKTRKPSKKSRWNVLKCWD 

IFNIF 


415 


1765 


A 


3369 


431 


315 


IPWSWVGRLSVRKMSILF*LTYNYNAILNKTP 

Jr or i5r 


416 


1766 


A 


3373 


42 


651 


RQEKMGLGEIGAS G VLRSMLKERKKQNMKG 
NGNVTLTPLLPAVQCGCHLQPAGRSPLPSSHS 
APGLCSPLHPLQPQQEASTCPSGTLQGREKAA 
PGQGRPLC SLWAGGAGA\PGERG AEGRGPSD 
QAPDPKSGPWLFPPGLGAPAEVRLHNVPHNL 
RRPPLP*ARGK*PPNSGCPWSEGRAKQPLSCG 
PKPQCSLPSQVPGDTH 


417 


1767 


A 


3382 


2 


2061 


EAQDPRACGPDAGGRFAARDAPGNSLRPPPS 

SPP/GWPGQLRLLPRVPGSELRCGKPERGRLP 

ASPPGKIRGWPPGISKRPGLGGRSFPPGFAPRT 

WRPE ARGP S VQ SLPPIFSPQS AQTTAR* RPGAP 

KN AGRC GG A\RGPRL SLGPPPGPPP AP ALP AR 

ASAGAGAAAAALAVGGVRGAGGARGTGGY 

GHCSGR/PTGRTGPGPQGPGPPMPARPR* AS\S 

TRGSRRGPGSRPARAAAAPRAGDHGRRPVRV 

HLRQHTAV*EPRLGDATAPPGGAAGPGAPAP 

R\GPGWDCALLPSPGPRSPRAVGCAEPEIWDP 

SPRRGTSPVPSVRSLRSEPAKPRLGLPALLNSY 

PLKGPGLPPPWGPRTQTGHV1ITVQPSGSCIEH 

SKSLD/RGPWGAPPWGPSSSGLCSPKLATAGP 

PQS WGLCQIGRRRGLGGPGLKRGET/GLL* GC 

^!A/f"nT-TA"NJT?TK'riPr;A/PT ,< 2XTP PT^T-iTPnxrcririncr^ 

0 1V1 U JTjLrxl n Iv 1 JVuru VI 1 01 N Jt\_lwJT oJCAlJr 0\OJ-/Olw.o.L' 

HSSCEGHPDLHAGREMPAAPGLSELERVRFT 

VGCGGLASGISSASVSGLSPNRAGGPGQGDW 

EMYPVSWQTQESGGQG/SPKTGR*VGMLQA 

GAGSLQGGTGDGVWGLWEDGP/RG*DSPLPS 

GTGTEP*TPTTSIPFFPQPSGVYPSRATLLPMPS 

Y*ALGPSANKSEKPLLSFLYRGLCCRISLQLA 

KGTGOT SEIPLLNVFT AFWSMWVTYFP. K 


418 


1768 


A 


3398 


304 


2121 


EEEEEEEDEDDDDNNEEEEFECYPPGMKVQV 
RYGRGKNQKMYEASIKDSDVEGGEVLYLVH 
YCGWNVRYDEWIKADKIVRPADKNVPKIKH 
RKKIKNKEDKEKDKDEICYSPKNCICPPALGPN 
PPFQTNPISWKWYPKLDLTDAKNSDTAHIKSI 
EITSILNGLQASESSAEDSEQEDERGAQDMDN 
NGKEESKIDHLTNNRNDLISKEEQNSSSLLEE 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
pcpuuc 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucieoucie 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r— Jrneny J alanine, vj— tjriycine, n — riisiiaine, 
Wsoleucine, K=Lysine, L=Leucine ? 
M=Methionine 5 N— Asparagine, P=Proline, 
Q=Glutamine 5 R=Arginine, S~Serine, 
T=Threonine ? V=Valine, W— Tryptophan, 
Y-Tyrosine, X=Unknown, *-Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














NKVHADLVISKPVSKSPERLRKDIEVLSEDTD 
YEEDEVTKKRKDVKKDTTDKSSKPQIKRGKR 
RYCNTEECLKTGSPGKKEEKAKNKESLCMEN 
SSNSSSDEDEEETKAKMTPTKKYNGLEEKRK 
SLRTTGFYSGFSEVAEKRJKLLNNSDERLQNS 

JK/\ivJ_-'lviViJ V WoMyU^ W r iSJv 1 JLJtfsJc.JL/r oJJoJJ 1 Ci 

AAASPPHPAPEEGVAEESLQTVAEEESCSPSV 
ELEKPPP VN VD SKPIEEKT VE VNDRKAEFPS S 

fr^MF^A + rPT PVT T-TT "MPT FJO^T ^fWfT^POrWQ 

VTVSEPLAPNQEEVRSIKSETDSTIEVDSVAGE 
LQDLQSERE*LASRF*CQCELKQ**SARTRTS* 
KSLYRSEKSERCSGRRKJFIKKAEKKP*SNSGK 


419 


1769 


A 


3399 


206 


463 


QRECLSIHIGQAGIQIGDACWELYCLEHGIQP 
NGVVLDTQQDQLENAKMEHTNASFDTFFCE 
TRAGKHVPRALFVDLEPTVIDGIR 


420 


1770 


A 


3408 


1010 


685 


RRLSFFF* I WSSVLVTQ ARVQ WRDLGSPQPLP 
PGFKRFSCLSLPSSWDYRHPSPRPYNF/HVFLV 
VMGFIIH VG QAGLELLTSGDLPALASQ SARIT 
GVNHCAQPRGHFH 


421 


1771 


A 


3409 


355 


1326 


ADSNLIESCWQELGLGPWGGDWRVEQVGAS 

ASLRFPREVCSIRPLFTAVSLLSLFLSAFWLGL 

LYLVSPLENEPKEMLTLSEYHERVRSQGQQL 

Ql^J^QAJbLDlsJ^hlKJi V b 1 VRAAJN bJiRVAKL VJb 

QRLNEDFVRKPDYALSSVGASIDLQKTSHDY 

ADRNTAYFWNRFSFWNYARPPTVILEPHVFP 

GNCWAFEGDQGQVVIQLPGRVQLSDITLQHP 

PPSVEHTGGANSAPRDFAVFFLLSFFTHQGLQ 

A/VTWTFVQT dTC TrTP"n\^PT^"CT7Tr^T'"FrWT r^XTPl PP a 

v i LJCj jl Cj v o-LOiVx 1 1 r U V E/jS-oriUs,/ 1 r iIJLjI^In Urtr J\ 
AFPKVKIQILSNWGHPRFTCLYRVRAHGVRT 
SEGAEGSAQGPH 


422 


1772 


A 


3412 


2 


421 


EFDAQPSIGALVVFKRP*ATTGSDPGPKRGMN 
YLVSCSMRSPES GKGEPGTARD YTPMGRPPP 
PVPSVSPGPLPGSLAIAPHSPEPHPWEQQPPRG 
QARSPPGGWLGSAT/RVRRPHNHP/RGH/HSP 

V U 1 r\Vj/\I /\OI vJI JL/ V V^JD 


423 


1773 


A 


3420 


91 


706 


DAQRAIYSSVGPAVSLRQRQQDGAVKESGR/ 
RGGVRSFSRAAAAMAPIKVGDAIPAVEVFEG 
EP GNKVNL AELFKGKKG VLFGVPGAFTP GC S 
KTHLPGFVEQAEALKAKGVQVVACLSVNDA 
FVTGEWGRAHKAEGKVRLLADPTGAFGKET 
DLLLDDSLVSIFGNRRLKRFSMVVQDGIVICA 
LNVEPDGTGLTCSLAPNIISQL 


424 


1774 


A 


3421 


4 


7688 


RQVTRVGTRVLGSTTAAVFL S VEDDNDNAPQ 

FSEKRYVVQVREDVTPGAPVLRVTASDRDKG 

SNAVVHYSIMSGNARGQFYLDAQTGALDVV 

SPLDYETTKEYTLRVRAQDGGRPPLSNVSGL 

YTVQVLDENDNAPIFVSTPFQATVLESVPLGY 

LVLHVQAIDADAGDNARLEYRLAGVGHDFP 

FTINNGTGWISVAAELDREEVDFYSFGVEAR 

DHGTPALTASASVSVTALDVNDNNPTFTQPE 

YTVPT "NJFnAAVnTSVVTV^AVDPDAH^VTTV 

I 1 V rvJUlNX-riy/^-r^. V vj I O V V 1 v O/l V iyiSJ-Jr\±10 VIA I 

QITSGNTRNRFSITSQSGGGLVSLALPLDYKLE 

RQYVLAYTASDGTRQDTAQIVYNVTDANTH 

RP VFQS SHYTVN VNEDRPAGTT V VLIS ATDE 

DTGENARITYFMEDSIPQFRIDADTGAVTTQA 

ELDYEDQVSYTLAITARDNGIPQKSDTTYLEI 

LVNDVNDNAPQFLRDSYQGSVYEDVPPFTSV 

LQISATDRDSGLNGRVFYTFQGGDDGDGDFI 
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SEQ ID 
NO : of 

eotide 
seq- 
uence 


SEQ ID 
NO: of 

nf^rvfiHf* 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUUaLlUll 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
r— irnenyidianinc, or vjiyciuc, n — xiisiiaine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine., N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VESTSGIVRTLRRLDRENVAQYVLRAYAVDK 

GMPPARTPME VT VT VLD VNDNPP VFE QDEFD 

VF VEEN SPIGL AV ARVT ATDPDEGTN AQIMY 

QIVEGNIPEVFQLDIFSGELTALVDLDYEDRPE 

YVLVIQATSAPLVSRATVHVRLLDRNDNPPV 

LGNFEILFNN Y VTNRS S SFPG GAIGR VPAHDP 

DISDSLTYSFERGNELSLVLLNASTGELKLSR 

ALDNNRPLEAIMSVLVSDGVHSVTAQCALRV 

TIITDEMLTHSITLRLEDMSPERFLSPLLGLFIQ 

AVAATLATPPDHVVVFNVQRDTDAPGGHILN 

VSLSVGQPPGPGGGPPFLPSEDLQERLYLNRS 

LLTAISAQRVLPFDDNICLREPCENYMRCVSV 

LRFD SSAPFIASS S VLFRPIHPVGGLRCRCPPGF 

TGDYCETEVDLCYSRPCGPHGRCRSREGGYT 

CLCRDGYTGEHCEVSARSGRCTPGVCKNGGT 

CVNLLVGGFKCDCPSGDFEKPYCQVTTRSFP 

AHSFITFRGLRQRFHFTLALSFATKERDGLLL 

YNGRFNEKHDFVALEVIQEQVQLTFSAGEST 

TTVSPFVPGGVSDGQWHTVQLKYYNKPLLG 

QTGLPQGPSEQKVAVVTVDGCDTGVALRFGS 

VLGNYSCAAXQGTQGGSKKSLDLTGPLLLGG 

VPDLPESFPVRMRQFVGCMRNLQVDSRHIDM 

ADFI ANNGT VPGCP AKKN VCD SKTCHNGGTC 

VNQWDAFSCECPLGFGGKSCAQEMANPQHF 

LGSSLVAWHGLSLPISQPWYLSLMFRTRQAD 

GVLLQAITRGRSTITLQLREGHVMLSVEGTGL 

QAS SLRLEPGRANDGD WHHAQLALGAIGGP 

GHAILSFDYGQQRAEGNLGPRLHGLHLSNITV 

GGIPGPAGGVARGFRGCLQGVRVSDTPEGVN 

SLDPSHGESINVEQGCSLPDPCDSNPCPANSY 

CSNDWDSYSCSCDPGYYGDNCTNVCDLNPC 

EHQSVCTRKPSAPHGYTCECPPNYLGPYCET 

RIDQPCPRGWWGHPTCGPCNCDVSKGFDPDC 

NECT S GECHCKENH YRPPG S PTCLLCD C YPTG 

SLSRVCDPEDGQCPCKPGVIGRQCDRCDNPF 

AE VTTNG CE VN YD SCPRAIE AGI W WPRTRFG 

LPAAAPCPKGSFGTAVRHCDEHRGWLPPNLF 

NCTSITFSELKGFAERLQRNESGLDSGRSQQL 

ALLLRNATQHTAGYFGSDVKVAYQLATRLL 

AliESTQRGFGLSATQDVHFTENLLRVGSALL 

DTANKRHWELIQQTEGGTAWLLQHYEAYAS 

ALAQNMRHTYLSPFTIVTPNIVISVVRLDKGN 

FAGAKLPRYEALRGEQPPDLETTVILPESVFR 

ETPPVVRPAGPGEAQEPEELARRQRRHPELSQ 

GE A VAS VII YRTL AGLLPHN YDPDKRSLRVPK 

RPIINTPWSISVHDDEELLPRALDKPVTVQFR 

LLETEERTKPICVFWNHSILVSGTGGWSARGC 

EWFRNESHVSCQCNHMTSFAVLMDVSRRE 

N GEILPLKTLT Y V ALG VTL AALLLTFFFLTLL 

RILRSNQHGIRRNLTAALGLAQLVFLLGINQA 

DLPFACTVIAILLHFLYLCTFSWALLEALHLY 

RALTEVRDVNTGPMRFYYMLGWGVPAFITG 

LAVGLDPEGYGNPDFCWLSIYDTLIWSFAGP 

VAFAVSMSVFLYILAARASCAAQRQGFEKKG 

PVSGLQPSFAVLLLLSATWLLALLSVNSDTLL 

FHYLFATCNCIQGPFIFLSYVVLSKEVRKALK 

LACSRKPSPDPALTTKSTLTS S YNCPSP YADG 

RLYQPVYGDS AGSLHSTSRS GKSQPS YIPFLLR 

EESALNPGXQGPPGLGGIPGR/LCFLGRFKDQQ 

HJDS*TRDFDSDLSLEDDQSGSYASTHSSDSEE 
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SEQ ID 
NO: of 
nucl~ 
eotide 
seq- 
uence 


SEQ ID 
NO: of 

nenti H ft 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

location 
correspond* 
ng to first 
amino acid 
residue of 
neintirlfi 

sequence 


Predicted end 
nucleotide 

iUC-a.llU.Ll 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

r — r nciiy laiaiiiiic, vj — vjiydiic, JLi — rxLoiiuiuc, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine 5 R=Arginine ? S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

/=nn*;*\ili1p nnplpntiHp HplfHnn \=nn^cifilp 

/ pUoDlUlC lLUdt^UULlC UC1CL1U1J. \ jJUoolUlC 

nucleotide insertion 














EEEEEEEEAAFPGEQGWDSLLGPGAERLPLHS 

TPKDGGPGPGKAP WPGDFGTTAKE S SGNGAP 

EERLRENGDALSREGSLGPLPGSSAQPHKGIL 

KKKCLPTISEKSSLLRLPLEQCTGSSRGSSASE 

GSRGGPPSRPPPRQSLQEQLNGVMPIAMSIKA 

GTVDEDSSGSEFLFFNFLH 


425 


1775 


A 


3429 


155 


1417 


GEPAVQSCDCGCTQRSCPWLLVAPGLLSSSSS 
RAAS VREAEDAPLQPASIHP VS QGSRGPEGSL 
GSAECLPGDPLGARRATRAHSPVPGPPPSLPA 
AGTAVKRGLQPG* GA/GATSTPGTGAATGGL 
CGPAWAAPSAVGPCCCCPSISTTPSQMRSARP 
SLGCLPSWAS\PGTEHPPGPQGPGPS*DLCSV* 

NLQSALQQPATGCSEPAAVYSPPIGLWGA**P 

EYG*PQHSLPG*TAPADR*P\AGIKDRVYSNSI 

YELLENGQRAGTCVLEYATPLQTLFAMSQYS 

QAGFSREDRLEQAKLFCRTLEDILADAPESQN 

NCRLIAYQEPADDSSFSLSQEVLRHLRQEEKE 

EVTVGSLKTSAVPSTSTMSQEPELLISGMEKP 

LPLRTDFS 


426 


1776 


A 


3431 


1662 


369 


AIW WL S WLQHDLLPTPTQ VAIDFTASNGDPR 

SSQSLHCLSPRQPNHYLQALRAVGGICQDYD/ 

SVGESGAGGNRQGGLAQRIPQLFLLPSDKRKP 

AFGFGARIPPNFEVG* MRGKEGDGGRVSQAE 

KAGPHCSRLALTGXSHDFAINFDPENPECEGK 

RGDFHLPRLPADTLHTGAQTPLPRAQLPVPST 

T-TPPPVPT\PT < 3<'tV'T A WPUPT PPlTOT VTVPTXIA/ A P 
xlrivr V r lUlloVjr v l ivlvL^J-.i <s<U V-'-' * vjrx 1 IN V J\r 

IINRVAEPAQREQ STGQ ATXYS VLL VLTDG V 
V SDMAETRTAI VRAS RLPM S III VG VGN ADF S 
DMRLLDGDDGPLRCPRGVPAARDIVQFVPFR 
DFKD VSPPGPFRLKDS SASHPPKSDLRLPPFD 
VLLRTREPS WPP* SPTSPSDDPASPTLPLTPNHI 
T VPTLVAAPS AL AKC VL AE VPRQ V VE Y Y AS Q 
GISPGAPRPCTLATTPSPSP 


427 


1777 


A 


3446 . 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCF YLRPRAPFIAP VLS GA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTIC 

ENI V AQ S VRNSPEFQKLL GI AMELFLLC S DD A 

ESDVRMVADECLNKV1KALMDSNLPRLQLEL 

YKEIKKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNFANDNEIKVLLKAFI ANLKS S SPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LL VP VEDEH STLLILGVLLTLRYLVPLLQ QQ V 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNVVTGALELL QQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEES GGRSRSGSI VELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDIITEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

S VKALAL S C VGAA VALHPE SFF SKL YKVPLD 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H^UistidiTie, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine 5 P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan ? 
Y=Tyrosine, X— Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLI C SIL SRSRFH VGD WMGTIRTLTGNTFSL 

ADCIPLLRKTLKDES S VTCKLACTAVRNC VM 

SLCS S S YSELGLQLIIDVLTLRNS S YWLVRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLXsJNVVIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQ ADPV VAVARDQS S VYL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPSITD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

IL AGNLL AAS APKSLRS S W ASEEEANP AATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSS S VRPGLYHYCFMAPYTHFTQALAD A 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 

YTTTTCVQLQKQVLDLLAQLVQLRVNYCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNBCADAGKE 

LETQKEVVVSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKWKRLSRQIADIILPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVGILLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHIFKS 

GMFRRITAAATRLFRSDGCGGSFYTLD SLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREI VRRGALILFCD Y VCQNLHD SE 

HLTWLIVNHIQDLISESHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLL AANL Q S SMAQLPMEELNRIQE Y 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVVVSKLPSHLHLPPEKEKDIVKFWATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSVVSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLL SPERRTNTPKAI SEEEEE VDPNTQNPK YI 

TAACEMVAEMVESLQS VLALGHKRNS GVPA 

WSPKPGGDFGTAFPEBPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSL VL SAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGIVEQEIQAMVSKRENIATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSIHSVWLGNSITPLREEEWDEEEEEE 
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ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEVVRSLLVVS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGILYVLECDLLDDTAKQLI 

P VI SD YLL SNLKGI AHC VNIHS QQHVL VMC AT 

AFYLIENYPLDVGPEFSASIIQMCGVMLSGSE 

ESTPSIIYHCALRGLERLLLSEQLSRLDAESLV 

KEK VSPGRTS DPNP AAPDSE S VI VAMER VS VL 

FDRIRKGFPCEARVVARILPQFLDDFFPPQDIM 

NKVIGEFLSNQQPYPQFMATVVYKVFQTLHS 

TGQSSMVRDWVMLSLSNFTQRAPVAMATWS 

Lotrr V oAo 1 or W VAAlJLJrri VI oKMUtU^(j VJJ 

VNLFCLVATDFYRHQIEEELDRRAFQSVLEV 

VAAPGSPYHRLLTCLRNVHKVTTC 


428 


1778 


A 


3449 


3 


430 


NSRP S P S AAL VE VLLRSG STFPHT V S GG W AA 
WGPWSSCSRDCELGFRVRKRTCTNPEPRNGG 
LPCVGDAAEYQDCNPQACPVRGAWSCWTS 
WSPCSASCGGGHYQRTRSCTSPAPSPGEDICL 

<jrL,H 1 r_ r^ALL, A I (^ALrbLrWa 


429 


1779 


A 


3464 


583 


3 


DALDRRYLERCHPAAGGWVGEGE*ALCQKT7 
RFSG VLEPPLPSLKD GGRFPA WT * RS CSKS LR 
AAFTS QFFPSRRSRASPGS AP\GNGQNLTEQHP 
CPGSCDPQVLSASWM*VEHRSKFRPPP*NSTI 
PPES/RS* QGGTVQTGQHSSGREAGS WRARGR 
NAGRR*KGGGKJGTKQGAVRARKECRGEMA 
SGETDSE 


430 


1780 


A 


3473 


2802 


270 


FRMRIFLHCPWNQQMWKIWNLLETSLESCKA 

HLSIQKLLKER\Q\QLPVFKHRDSIVETLKRHR 

VVVVAGETAGSGKSTQVPHFLLEDLLLNEWE 

ASKCNIVCTQPRRISAVSLANRVCDELGCENG 

PGGRNSLCGYQIRMESRACESTRLLYCTTGV 

LLRKLQEDGLLSNVS/HMFIVDEV\HER\SVQS 

DFLLIILKEILQKRSDLHLILMSATVDSEKFST 

YFTH CPILRI S GR S YP VE VFHLEDIIEETGF VLE 

KD SEYCQKFLEEEEEVTIN VTSKAGGIKKYQE 

YIPVQTGAHADLNPFYQKYSSRTQHAILYMN 

PHKINLDLILELLAYLDK.SPQFRNIEGAVLIFL 

PGLAHIQQLYDLLSNDRRFYSERYKVIALHSI 

LSTQDQAAAFTLPPPGVRJOVLATNIAETGITI 

PD VVFVIDTGRTBCENKYHES SQMS SLVETF VS 

KASALQRQGRAGRVRDGFCFRMYTRERFEG 

FMD YS VPEILRVPLEELCLHIMKCNLG SPEDF 

LSKALDPPQLQVISNAMNLLRKIGACELNEPK 

LTPLGQHLAALPVNVKIGKMLIFGAIFGCLDP 

VATLAAVMTEKSPFTTPIGRKDEADLAKSAL 

AMAlJoL/rUL 1 1 1 JN A i L.KJ W JsJvAKO-t/UCj Y Kbill 

TYCRRNFLNRTSLLTLEDVKQELIKLVKAAGF 
SSSTTSTSWEGNRASQTLSFQEIAXLKAVLVA 
GLYDNVGKIIYTKSVDVTEKLACIVETAQGK 
AQVHPSSVNRDLQTHGWLLYQEKIRYARVY 

T PPTTT TTPFPVT T PnrVnTPVfYP"RFT?T T <?Tnnw 
J-/ JVC/ 1 1 J-<1 A IT 1 V i^il-tr Vj VXL/IJj* V V^JriXVX_/i\JUJ^01-U'VJ w 

I YFQAP VKIA VIFKQLRVLIDS VLRKKLENPK 
MSLENDKILQIITELIKTENN 


431 


1781 


A 


3474 


1 


441 


FRPAPGH VQP* GGS S AAAGGGLLSHPRPCQQ 
PCPPAPAPSRPRSLGSLGQRVPAALATAAQEL 
PATLG GD GGKPALTAGEAALPGLHRSGVPAA 
AARC*PCT/SRPT*STLSPTQAAWWCRPSRRQ 
QRGEASTGGASGRRCGSCFQV 
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432 


1782 


A 


3478 


416 


23 


QLRRLTLPNFKTY/Y S S* IIEIAWH**KNMQID 
QWFRKESPEIDLCKYS*LSFDKEAKAIK/WKE 
CSLFNKWC/YKNWM/LHVQKKRI^VQTLHPS 
QKLK\SKWIKDLNVECRITKLLD QE YPGDLG Y 
SRALNSGSR 


433 


1783 


A 


3504 


1876 


552 


CLAPCSPQPEKNGMQPLLLLLPPLLYQQLLHS 
SLGAPGESTLLVRTSKLLVGLGLQLLVWLLL 
QTRSLLALQLHLTSSAPLLAAPTA VCSCSRCS 
APRSRCVARPAARTGLPTPAP AS SPAPAASPA 
PAASPAPAESTAXPQPLILLPKP/PPAPGAPPPRP 
GAPPPRPAASPSPAASPAPPAASPVLTASPPLP 

A A CDCD A A CT) A fJTJ A A CDX n TA CDTIT Tk A A frnCn A 

AAbPSPAASPAPPAASrVL 1 AbPPLPAASPSPA 
ASPAPPAASPVLTASPPLPAASPALAASPVHT 
ASPPVHVASPPVHTASPPVHVASPPVHTASPP 
WIVASPPVHTASPHVHVASPPVHVASPPVHV 
ASPPVHTASPPVHVASPPVHTASPHVHVASPP 
VH1 AaJrJrVHVAISrJr VMVAcirr VH V AYrrVHV 

ASPPVHVASPPVHVASPPVSCSGDSTSDCFPP 
QPGAVFPHSLAPSLGGWSHLVAALP | 


434 


1784 


A 


3516 


142 


590 


GGVNRPRSETEQ VKTP VLI S S WDYRHPPPRP A 
SFF VFL V* TGF\TAL ARM VLIS WPCDLPTS AS Q 
SAGITGVRHHA\RLLYFEQESHSVTQAGW\VQ 
WHNLGSLQPLSLEDRLSPGVLGCSALCRSGV 
RTKFGINMVTSRERGTTRLPKEG 


435 


1785 


A 


3529 


1 


3161 


MSLVRAALEALDELDLFGVKGGPQSVIHVLA 
DEVQHCQSILNSLLPRASTSKEVDASLLSVVS 
FPAFAVEDSQLVELTKQEIITKLQGRYGCCRF 
LRDGYKTPKEDPNRLYY/ENPAELKLFENIEC 
EWPLFWTYFILDGVFSGNAEQVQEYKEALEA 
VLIKGKNG VPLLPEL YS VPPDR VDEE YQNPHT 
VDRVPMGKLPHMWGQSLYILGSLMAEGFLA 
PGEIDPLNRRFSTVPKPDVVVQVYPSLPHGCS 
SKSPSHQCTIISIRTTRKITAPVSILAETEEIKTIL 
KDKGIYVETIAE V YPIRVQPARILSHI YS SLEIF 
LPFLNSVSGCNNRMKLSGRPYRHMGVLGTSK 
LYDIRKTIFTFTPQFIDQQQFYLALDNKMIVE 
MLRTDLSYLCSRWRMTGQPTITFPISHSMLDE 
DGTSLNSSILAALRKMQDGYFGGARVQTGKL 
SEFLTT S CCTHL S FMDPGPEGKL YSED YDDN 
YD YLESGN WMND YD STSHARCGDEVARYL 
DHLL AHTAPHPKL APT S QKGGLDRFQ AAVQT 
TCDLMSLVTKAKELHVQNVHMYLPTPCLFQA 
SRPSFNLLD SPHPRQENQ VPS VRVEIHLPRDQ 
SGEVDFKAJLVLQLKETSSLQEQADILYMLYT 
MKGPDWNTELYNERSATVRELLTELYGKVG 
EIRHWGLIRYISGILRKKVEALDEACTDLLSH 
QKHLTVGLPPEPREKTISAPLPYEALTQLIDEA 
SEGDMSISILTQEIMVYLAMYMRTQPGLFAE 
MFRLRIGLIIQVMATELAHSLRCSAEEATEGL 
MNL SPSAMKNLLHHIL S GKEFG VERS VRPTD 
oN V br Aioi±iElGAV OA IK1 EK 1 GlMQLKbElis. 
QSPGTSMTPSSGSFPSAYDQQSSKDSRQGQW 
DGAT >JRVPVOFYOKVWK'VT OTCPFT 

V^IVl\X\JVl_»JL/ VJ /TJL/IN XV Y J7 V vjl 1 V^-LV Y VV XV V JLjV^iVVvXl. 

GLSVEGFVLPSSTTREMTPGEIKFSVHVESVL 
NRVPQPEYRQLLVEAIL\VLTMLADIEI\HSIGS 
JIAVEKTVHIANDT FLQEQKTLGADDTMLAKD 
PASGICTLLYDSAPSGRFGTMTYLSKAAATY 
VQEFLPHSICAMQ 


436 


1786 


A 


3546 


73 


393 


CP*LTWELLEVKKAEVLQDSLDGRYSTPSSCL 
EQPDSCRPYGRSFYALEEKHVIFSLDVGETDN 
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KGKGKTIRGI*TFKGRKGGTYQREHDANPLA 
PXSARSCWMRKG 


437 


1787 


A 


3554 


5157 


2939 


AVRAEPGLEELSSGLRAHSPSATTVCEPEAQG 

SASGCRYAAHPHWGLGGAAAAGGSWEPQPP 

RPVCEPAGRGKPHPPAAPRSPLLPGSRRRPHA 

AQPGARARTSPPPASARNMAARPAATLAWSL 

LLLSSALLREGCRARFVAERDSEDDGEEPVVF 

PESPLQSPTVLVAVLARNAAHTLPHFLGCLER 

LDYPKSRMAIWAATDHNVDNTTEIFREWLK 

NVQRLYHYVEWRPMDEPESYPDEIGPKHWP 

TSRFAHVMKLRQAALRTAREKWSDYILFIDV 

DNFLTNPQTLNLLIAENKTIVAPMLESRGLYS 

NFWCGITPKGFYKRTPDYWQIREWKRTGCFP 

VPMVHSTFLIDLRKEASDKLTFYPPHQDYTW 

TFDDIIVFAFSSRQAGIQMYLCNREHYGYLPIP 

LKPHQTL QEDIENLIH VQIE AMIDRPPMEP S Q 

YVSVVPKYPDKMGFDEIFMINLKRRKGQGGD 

RWLRTLYEQEIEVKIVEAVDGKALNTSQLKA 

LNIEMLPG YRDPYS SRPLTRGEIG CFLSHYS V 

WKEVIDRELEKTLVIEDDVRFEHQFKKKLMK 

LMDNIDQAQLDWELIYIGRKRMQVKEPEKA 

VFNVANLVEADYSYWTLGYVISLEGAQKLV 

GANPFGKMLPVDEFLPVMYNKHPVAEYKEY 

TSTI WDNETVATDWDRTHAWKSRKQ SRIYSN 
AKNTEALPPPTSLDTVPSRDEL 


438 


1788 


A 


3563 


130 


527 


IFFNSSSLFCRVFCLFLRWSFTLVAQARVQ* C 

NLSSEQPLPPGFK*FSCLSPPRS*DYRRPPPRPA 

NFLYF**RQGFTVLGQAGLELLT/S/GDPPTSA 

SQSAGITGVSHRAWPVHAISTHISLVKTRPSLT 

TLG 


439 


1789 


A 


3565 


446 


1834 


LLQPAMRKSPGLSDCLWAWILLLSTLTGRSY 

GQPSLQDELKDNTTVFTRILDRLLDGYDNRL 

RPGLGERVTEVKTDIFVTSFGPVSDHDMEYTI 

D VFFRQS WKDERLKFKGPMTVLRLNNLMAS 

KIWTPDTFFHNGKKSVAHNMTMPNKLLRITE 

DGTLLYTMRLTVR\AECPMAFGRDFPMVD\AH 

ACPLKFGSYAYTRAEVVYEWTREPARSVVV 

AliDCj^K-LNQ YJJLLCjQ 1 VDbGlVQSSTGEY VV 

MTTHFHLKRKIGYFVIQTYLPCIMTVILSQVSF 

WLNRESVPARTVFGVTTVLTMTTLSISARNSL 

PKVA YATAMD WFIA VC YAFVFS ALIEFAT VN 

ill IVlx^J i /\W JJVjrJviD V V 1 iJ/ISJ. IvTv V IViJi i^llViVN 

NTYAPTATSYTPNLARGDPGLATIAKSATIEP 
KEVKPETKPPEPKKTFNSVSKIDRLSRIAFPLL 
FGIFNLVYWATYLNREPQLKAPTPHQ 


440 


1790 


A 


3568 


1 


350 


STSSCFPAAAAAIMREIVHLQAGQCGNQIGAK 
F WEVISDEHGIDPTGTYHGD SDLQLERIN VYY 
NEATGE AP VPSPT ALRGPRGPCLG* RPP VPAG 
GECYVPRAVL VDMEPGTMD S V 


441 


1791 


A 


3569 


2 


1751 


FVAVAGAVSGEPLVHWCTQQLRKTFGLDVS 

FPTTOYVT ^TP9 AFPTTJFWTm T rMTNJFnTf T<rrin 

J-/JZ/11^ I V JUOIJjO/VCjE/II\Jj/ I V 1 J^I^J^V^wINJ^OAJSaJV^ 

F1EELITKWQKNDQELISDPLQQCFKKDEILDG 

QKSGDHLKRGRKKGRNRQEVPAFTEPDTTAE 

VKTPFDLARAQENSNSVKKKTKFVNLYTREG 

QDRLAVLLPGRHPCDCLGQKHKLINNCLICG 

RIVCEQEGSGPCLFCGTLVCTHEEQDILRGDS 

NvKSQKLLKKLMSGVENSGKVDISTKDLLPH 

QELRIKSGLEKAIKHKDKLLEFDRTSIRRTQVI 
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DDESDYFASDSNQWLSKLERETLQKREEELR 

ELRHASRLSKKVTIDFAGRKILEEENSLAEYH 

SRLDETIQAIANGTLNQPLTKLDRSSEEPLGVL 

VNPNM YQ SPPQW VDHTG A A S QKKAFR S S GF 

GLEFNSFQHQLRIQDQEFQEGFDGGWCLSVH 

QPWASLLVRGIKRVEGRSWYTPHRGRLWIAA 

TAKKPSPQEVSELQATYRLLRGKDVEFPNDY 

PSGCLLGCVDLIDCLSQKQFKEQFPDISQESDS 

PFVFICKNPQEMVVKFPIKGNPKIWKLDSKIH 

QGAKKGLMKQNKAV 


442 


1792 


A 


3576 


1 


2019 


MPRSHTGERLCEGKEGSQCAENFSPNLSVTK 

KTAGVKPYECTICGKAFMRLSSLTRHMRSHT 

AIRAI\EKPYKCKEC\GRAFSLSQILSK\HERSH 

TGEKPYKCKQCGKTFIYHQPFQRHERTHIGEK 

P YECKQCGKAL SC S S SLRVHERIHTGEKPYEC 

KQCGKAFSC SS SIRVHERTHTGEKPYACK\EC 

GKAFIS\TTSVLTHMITHNGDRPYKCKECGKA 

FIFPSFLRVHERIHTGEKPYKCKQCGKAFRWS 

TS IQIHERIHTGEKP YKCKECGK SF S ARPAFRV 

HVRVHTGEKPYKCKECGKAFSRISYFRIHERT 

HTGEKPYECKKCGKTFNYPLDLKIHKRNHTG 

EKPYECKECAKTFISLENFRRHMITHTGDGPY 

KCRDCGKVFIFPSALRTHERTHTGEKPYECKQ 

CGKAFSCSSYIRIHKRTHTGEK\PYECKECGK 

API YPT SFQ GHMRMHTGEKP YKCKECGKAF S 

LHSSFRVRHTRIHN YEKPLEC* Q\CGKAFSVSTS 

LKKPMRNAQSDRKLY/KCEK*EKVFNSNRCF 

QSCENSH*REKSCQCK*YRKRDTR*FMYSQV 

PHNHVSVSNGPYR/CGSPIRLYNT*NISTNRNL 

VAVVTP*CSTLFKCLWCWCKRAALSVV*/IVQ 

DS GRGRWLTPVIPAL WEAKAGGSRGQEIKTIL 

ANTVKPHLY 


443 


1793 


A 


3578 


287 


114 


DFYERKFEQFffiGHKQIVNKWRDLLCSWKRK 
LSIIKKSVLQNNL*FSAASMRFQKVFF 


444 


1794 


A 


3582 


3335 


1909 


HLFFSLFLAAMAMTGSTPCSSMSNHTKERVT 

MTKVTLENFYSNLIAQHEEREMRQKKLEKV 

MEEEGLKDEEKRLRRSAHARKETEFLRLKRT 

RLGLEDFESLKVIGRGAFGEVRLVQKKDTGH 

VYAMKILRKADMLEKEQVGHIRAERDILVEA 

DSLWVVKMFYSFQDKLNLYLIMEFLPGGDM 

MTLLMECKDTLTEEETQF YIAET VL AID S IHQL 

GFIHRDIKPDNLLLDSKGHVKLSDFGLCTGLK 

KAHRTEFYRNLNHSLPSDFTFQNMNSKRKAE 

TWKRNRRQLAFSTVGTPDYIAPEVFMQTGYN 

KLCDWWSLGVIMYEMLIGYPPFCSETPQETY 

KKVMNWKETETFPPEVPESEICAKDLILRFCCE 

WEHRIGAPGVEEIKSNSFFEGVDWEHIRERPA 

AISIEIKSIDDTSNFDEFPESDILKPTVATSNHPE 

TDYKNKDWVFINYTYKRFEGLTARGAIPSYM 

KAAK 


445 


1795 


A 


3584 


1 


6169 


RTRGIEKRFAYSFLQQLIRYVDEAHQYILEFD 

GGSRGKGEHFPYEQEIKFFAKVVLPLIDQYFK 

NHRLYFLSAASRPLCS GGHASNKEKEMVTSL 

FCKLGVLVRHRISLFGNDATSIVNCLHILGQT 

LDARTVMKTGLESVKSALRAFLDNAAEDLE 

KTMENLKQGQFTHTRNQPKGVTQIINYTTVA 

LLPMLSSLFEHIGQHQFGEDLILEDVQVSCYRI 

LTSLYALGTSKSIYVERQRSALGECLAAFAGA 

FP V AFLETHLDKHNI Y SI YNTKS SRERAAL SLP 

TN VED VCPNIP SLEKLMEEI VEL AESGIRYTQ 
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MPHVMEVILPMLCSYMSRWWEHGPENNPER 

AEMCCTALNSEHMNTLLGNILKIIYNNLGIDE 

GAWMKRLAVFSQPriNKVKPQLLKTHFLPLM 

EKLKKKAATVVSEEDHLKAEARGDMSEAEL 

LILDEFTTLARDLYAFYPLLIRFGDYNRAKWL 

KEPNPEAEELFRMVAEVFIYWSKSHNFKREE 

QNFWQNEINNMSFLITDTKSKMSKAAVSDQ 

ERKXMKRKGDRYSMQTSLIVAALKRLLPIGL 

NICAPGDQELIALAKNRFSLKDTEDEVRDIIRS 

NIHLQGKLEDPAIRWQMALYKDLPNRTDDTS 

DPEKTVERVLDIANVLFHLEQKSKRVGRRHY 

CLVEHPQRSKKAVWHKLLSKQRKRAVVACF 

RMAPLYNLPRHRAVNLFLQGYEKSWIETEEH 

YFEDKLIEDLAKPGAEPPEEDEGTKRVDPLHQ 

LILLFSRTALTEKCKLEEDFLYMAYADIMAKS 

CHDEEDDDGEEEVKSFEEKEMEKQKLLYQQ 

ARLHDRGAAEMVLQTISASKGETGPMVAAT 

LKLGIAILNGGNSTVQQKMLDYLKEKKDVGF 

FQSL AGLMQ SCSVLDLNAFERQNK AEGLGM 

VTEEGSGEKVLQDDEFTCDLFRFLQLLCEGH 

N5DFQNYLRTQTGNNTTVNIIISTVDYLLRVQ 

ESISDFYWYYSGKDVIDEQGQRNFSKAIQVA 

KQ VFNTLTE YIQGPCTGNQQ SLAHSRL WDAV 

VGFLH VFAHMQMKLS QDSSQIELLKELMDLQ 

KDMVVMLL SMLEGN V VNGTIGKQMVDML V 

ES SNN VEMILKFFDMFLKLKDLTSSDTFKEYD 

PDGKGVIFKRDFHKAMESHKHYTQSETEFLL 

SCAETDENETLDYEEFVKRFHEPAKDIGFNVA 

VLLTNLSEHMPNDTRLQTFLELAESVLNYFQP 

FLGRIEIMGSAKRIERVYFEISESSRTQWEKPQ 

VKESKRQFIFDVVNEGGEKEKMELFVNFCED 

TIFEMQLAAQISESDLNERSANKEESEKERPEE 

QGPRMAFFSILT VRS ALFALRYNILTLMRML S 

LKSLKKQMKKVKKMTVKDMVTAFFSSYWSI 

FMTLLHF V AS VFRGFFRIIC SLLLGGSLVEGA 

KKIKVAELLANMPDPTQDEVRGDGEEGERKP 

LEAALPSEDLTDLKELTEESDLLSDIFGLDLKR 

EGGQYKL JPHNPNAGL SDLMSNPVPMPEVQE 

KFQEQICAKEEEKEEKEETKSEPEKAEGEDGE 

KEEKAKEDKGKQKLRQLHTHRYGEPEVPESA 

FWKKIIAYQQKLLNYFARNFYNMRMLALFV 

AFAINFILLF YKVSTS S V VEGKELPTRS S SENA 

K VTSLDSSSHRIIAVHYVLEE S SG YMEPTVRIL 

PILHTVISFFCIIGYYCLKVPLVIFKREKEVARK 

LEFD GL YITEQP SEDDIKGQ WDRL VINTQ SFP 

NNYWDKFVKRKVMDKYGEFYGRDRISELLG 

MDKAALDFSDAREKKKPKKD S SLS AVLNSID 

VKYQMWKLGVVFTDNSFLYLAWYMTMSVL 

GH YNNNFFF AAHLLDLAJvlGFKTLRTIL S S VTH 

NGKQLVLTVGLLAVVVYLYTVVAFNFFRKF 

YNKSEDGDTPDMKCDDMLTCYMFHMYVGV 

RAGGGIGDEIEDPAGDEYEIYRIIFDITFFFFVI 

VlLLAnQGLnDAFuELRDQQEQVKEDMETKC 

FICGIGNDYFDTVPHGFETHTLQEHNLANYLF 

FLMYLINKDETEHTGQESYVWKMYQERCWE 

FFPAGDCFRKQYEDQLN 


446 


1796 


A 


3592 


1 


355 


AGLELLN SDDPP AL AS Q S AGITGVTRTP SLFF* 
DTVLLCCSGWSAVAPSRLTAALFS*AQAVCL 
SLPRSWDYRRW/PPHPANFCIFCRDE/SLA/ML 
PRLVSNSWTQAILLPRPPKMLGLQV 
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447 


1797 


A 


3598 


1202 


1070 


LFVGGGP1CPEGASGFAPGPAPAPRVGVDAEV 
GR* V* GAAASQGA/GSLRPRPTGPGHPGAWL 
QVWGAAAVCAGPAM*/AVRAKRGPRAG* EP 
NSPWRSGVLAA\RAVGAGPWP*P*PGCS*ARG 
PS SRS APGLASGPAAPLLQGVHSSAGPLLCYI 
NGTLALGLKP* * AWGWGEWRPKG 


448 


1798 


A 


3604 


3115 


557 


FRRKGGGGPKDFGAGLKYNSRHEKVNGLEE 

GVEFLPVNNVKKVEKHGPGRWVVLAAVLIG 

LLLVLLGIGFLVWHLQYRDVRVQKVFNGYM 

RITNENFVDAYENSNSTEFVSLASKVKDALKL 

LYSGVPFLGPYHKESAVTAFSEGSVIAYYWSE 

FSIPQHLVEEAERVMAEERVVMLPPRARSLKS 

FVVTSVVAFPTDSKTVQRTQDNSCSFGLHAR 

GVELMRFTTPGFPDSPYPAHARCQWALRGD 

AD S VLSLTFRSFDL ASCDERGRHLV\TV YNT\L 

SPMEPHA\LVQLCGTYPPSYNLTFHS\S\QNVL 

LITLITNTERRHPG\FEATFFQLPRMSSCGGRL 

RKAQGTFNSPYYPGHYPPNIDCTWNIEVPNN 

QHVKVRFKFFYLLEPGVPAGTCPKDYVE1NG 

EKYCGERSQFVVTSNSNKITVRFHSDQSYTDT 

GFLAEYLS YDS SDPCPGQFTCRTGRCIRfCELR 

CDGWADCTDHSDELNCSCDAGHQFTCKNKF 

CKPLFWVCDSLNDCGDNSDEQGCSCP\AQTF 

RCSNGKCLSKSQQCNGKDDCGDGSDEASCP 

KVNVVTCTKHTYRCLNGLCLSKGNPECDGK 

EDCSDGSDEKDCDCGLRSFTRQARVVGGTD 

ADEGEWPWQVSLHALGQGHICGASLISPNWL 

VSAAHCYIDDRGFRYSDPTQWTAFLGLHDQS 

QRSAPGVQERRLKRIISHPFFNDFTFDYDIALL 

ELEKPAEYSSMVRPICLPDASHVFPAGKAIWV 

TGWGHTQYGGTGALILQKGEIRVINQTTCEN 

LLPQQITPRMMCVGFLSGGVDSCQGDSGGPL 

S S VEADGRIFQ AGVVS WGDGCAQRNKPGVY 

IKJLJrJ^rKJU WlJNJbN luv 


449 


1799 


A 


3618 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQ 

EMTRRPSLMAGRQHGWSAQQSATVANPVPG 

ANPDLLPHFLGEPEDVYIVKNKPVLLVCKAV 

PATQIFFKCNGEWVRQVDHVIERSTDGSSGLP 

TMEVRINVSRQQVEKVFGLEEYWCQCVAWS 

SSGTTKSQKAYIRIAYLRKNFEQEPLAKEVSL 

EQGIVLPCRPPEGIPPAE 


450 


1800 


A 


3620 


1 


2676 


MEPSLGQGMDLTCPFGVSPACGAQASWSIFG 

ADAAE VPGTRGHS QQEAAMPHIPEDEEPPGE 

PQAAQSPAGQQGPPTAGYSCSPTPTIVLTGDA 

TSPEGETDKNLANRVHSPHKRLSHRHLKVST 

ASLTSVDPAGHIIDLVNDQLPDISISEEDKKKN 

LALLEEAKLVSERFLTRRGRKSRSSPGDSPSA 

VSPNLSPSASPTSSRSNSLTVPTPPEGDEADVS 

SPHPGEPN VPKGL ADRKQND QRK VS Q GRL AP 

RPPPVEKSKEIAIEQKENFDPLQYPETTPKGLA 

PVTNSSGKMALNSPQPGPVESELGKQLLKTG 

WEGSPLPRSPTQDAAGVGPPASQGRGPAGEP 

A.yf/TDT7 A flQV A T?T T>DT l \/QT>'DDT T "D^T Q\A7T^C/ n T>T7'D 

Mvjr JiAO^oJvAJbLr r 1 V oKr rJLJLKCjJLb WJLJbOJrr/E 
PGPRLQKVLAKLPLAEEEKRFAGKAGGKLAK 
APGLKDFQ IQ VQP VRMQKLTKLREEHILMRN 
QNLVGLKLPDLSEAAEQEKGLPSELSPAIEEE 
ESKSGLDVMPNISDVLLRKLRVHRSLPGSAPP 
LTEKEVENVFVQLSSAFRND S YTLESRINQAE 
RERNLTEENTEKELENFKASITS S ASLWHHCE 
HRET YQKLLEDI AVLHRL AARLS SRAE WGA 
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VRQEKRMSKATEVMMQYVENLKRTYEKDH 
AELMEFKXLANQNSSRS CGPSEDGVLRTARS 
MbL 1 LuKNMPRRKVb VAV VrKrlNALNLPGQ 
TPSSSSIPSLPALSESPNGKGSLPVTSALPALLE 
NGKTN GDPD CE AS AP ALTL S CLEEL S QETKA 
RMEEEAYSKGFQEGLKKTKELQDLKEEEEEQ 

QVMYPKLCQHWQVIWMMAAVMLVLTVVL 
GLYNSYNSCAEQADGPLGRSTCSAAQKDSW 
WSSGLQHEQPTEQ 


451 


1801 


A 


3623 


504 


198 


QLIQHQTVHTGRKLYECKECGKAFNQGSTLI 
RHQRIHTGEKPYECKVCGKAFRVS SQLKQHQ 
Kill 1 vjJb/Kr i QCrvr,EKU\KUAbJVlLA VLA V JsJbQ 
NRTPVNYGK 


452 


1802 


A 


3628 


2 


195 


MTCLHS AKAFHY* SSCSFSCEEGFALIGPEVV 
QCTALGVWTAPAPVCIAVQCQHLEALNEGT 
MG*DYPFTAFAYGSSCKYECHTVYRVRGLD 
MLHSRGCYLWNGHFTT*EAISCEPLERPCH* S 
V^CorouEbGrAl/luPEY VQC1ALGVW lArAr 
VCIAVQCQHLEALNEGTMG 


453 


1803 


A 


3637 


662 


142 


IQAKGLGIWHVPNKSPMQHWR\KGSLLRYRT 
DTGFLQTLGHNLLGIYQKYPVKYGEGKCWT 
DJN GP V IP V V Y ub GD AQK 1 Ab Y Y bP Y GQREF I 
AGFVQFRVFNNERAANALCAGMRVTGCNTE 
HHCIGGGGYFPEASPQQCGDFSGFDWSGYGT 
\HVGYS S SREITEXAAVLLF YR 


454 


1804 


A 


3641 


1 


362 


TQVHPAMLGLDELGRSGCGHCTQADLRFGD 
AAGKL>PG^UNL)KJN 1 AbPArPPPrKVMAAAA 
ALRAPAQS S VTFED VAVNFSLEEWSLLNEAQ 
GCLYHD VMLETLTLIS SLGK VLILNCDLS 


455 


1805 


A 


3646 


2 


414 


AAAGRGASGALTGEGGGEQGRRVGLGSRAH 
SLLL GPTFNS CQVS S QPPRVAGLGLPLKHEPS 
KJrQPPoPKGr'K I VKAG VFGAJrir Q.U 1 PCPJbr VK 
PRKVPLVGEAPGLPPEERSRGWRRDTPGLQE 
SRVRAP S YDDIT 


456 


1806 


A 


3656 


396 


8 


Q1VSFNSYLTLYTKNNLKSMKDLNVNTEMIK 
LLELKMHNLG*AKFFLN*IQKALIKRKILIHW 
P/LIKIK/SFCSLSDTIKKMKRQTIVWEQTFIIHI 
SVKELVSRIYEAFLQFNKTVNRPVFDIKKEQK 
F 


457 


1807 


A 


3660 


14 


1961 


SEAKLGGPTGMDLWQLLLTLALAGSSDAFSG 

SEATAAILSRAPWSLQSVNPGLKTNSSKEPKF 

TKCRSPERETFSCHWTDEVHHGTKNLGPIQLF 

YTRRNTQEWTQEWKECPDYVSAGENSCYFN 

SSFTSIWIPYCIKLTSNGGTVDEKCFSVDEIVQ 

PDPPIALNWTLLNVSLTGIHADIQVRWEAPRN 

ADIQKGWMVLEYELQYKEVNETKWKMMDP 

ILTTS VPVYSLKVDKEYEVRVRSKQRNS GNY 

GEFSEVLYVTLPQMSQFTCEEDFYFPWLLIIIF 

GIFGLT VMLF VFLF SKQQRIKMLILPPVP VPKI 

KGIDPDLLKEGKLEEVNTILAIHDSYKPEFHS 

DDJiW V t,r LttLUlUhriJCjSS. 1 JbbbU I UKLEb^lJhi 

EKLHINLGVKDGDSGRTSCCEPDILETDFNAH 

D1HEGTSEVAQPQRLKGEADLLCLDQKNQNN 

SPYHDACPATQQPSVIQAEKNKPQPLPTEGAE 

S THQAAHIQL SNPS SL SNIDF YAQ VSDITPAGS 

VVLSPGQKNKAGMSQCDMHPEMVSLCQENF 

LMDNAYFCEADAKKCIPVAPHIKVESHIQPXS 

LNQEDIYITTESLT\TAAGSP\GTGEHVPGSEM 
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PVPDYTSIHIVQSPQGLILNATALPLPDKEFLS 
SCGYVSTDQLNKIMP 


458 


1808 


A 


3663 


154 


462 


TRAPASGRSGAGLALSANAPDSGGHPGATEG 
PAGSLAHASGSARGTWRVRGRGSHGWERTV 
GAGGCANPVPALHSCASAPRGTGRVSALGPK 
TGSSPLSSPKG 


459 


1809 


A 


3664 


902 


135 


LGKYNTSMALFDFVLHNSTGEIRYITEDDVIQ 
bQfNAbkjis.1 IN 1 bMAJ^^bblNorJbKllLilbPY i VD 
LNQTLFVQVSLHTSDPNLVVFLDTCRASPTSD 
FASPTYDLIKSGCSRDETCKWYPLFGHYGRF 
QFNAFKFLRSMSSVYLQCKVLICDSSDHQSRC 

\>JO^/^\/QRQTZPl^TQQVl^Wl^TT^QTTf^PTPT XI P J~\T> 
Ynlv^ijrv^ V oi\o iVJxL^i o o i Jv W iv 1 l^ollOllrU^ivjXJLJix. 

S A\NGN SGFQHETHAEETPNQPFNS VHLFSFM 

VLALNVVTVATITVRHFVNQRADYQXYQKLQ 

NY 


4oU 


lolU 


A 

A 


DO/[) 


ODK) 


J J I 


t i^tt \ /on n\ rx? A Put* at t tdddp piv /f r\r out tt m 

fC* WVSPGLTP/PPPE VPS VFL VEPGLPHAGQA 
GLDLL\TSGDPPASTSQSARTTDVSHRAQPLAI 

.S 




1 O 1 1 

loll 


A 

A 


Jo/1 




zuyy 


1 Lj V L Ar blvjbL,i>Vl KJL Y UlLril MFxiC oElJE Av_r o\ 
TSAFRIAGTTSVHHHPQLTFFFFWIETGSHCV 
VQTGL*LLALSNPPALASQIAGISGMSHRAWP 
GLVLYSLEFSLLCASQSLIMLFTCYNE 


462 


1812 


A 


3672 


394 


110 


VKPVNGESKRD * GADTQTCEGEADEQLQTXN 
C Y YD/ STKSFF YI S CG* KVRKPT W AENRULNA 

V TV ,1 TV f ~" Tl_> T TTC MCniJ\T/P V r T?TJ'UT7\/ !V"' , T7"LJ1J CD \ /OU f 

HGS 


463 


1813 


A 


3673 


348 


1 


QRNPFSAGHPQRPPTSGSQSELLAQPRLRPGR 

KSSFSRDQDVW* SQAVPKRQ* QRNPFS AGHP 

QRPPTSGSQSELLAQPRLRPGRKSSFSRDQDV 

WPGQKPRPSQQQHQMCASPTLGQRSPFALEP 

VPAYHGGRDPFASARPSPVGIPKPRAAPAGG 

GWRRIRPKSSTK 


464 


1814 


A 


3676 


2253 


320 


P VIQRC S QP YGF SLLI SFFLKC VSETSQ QPP SR 

KVFQLLPSFPTLTRSKSHESQLGNRIDDVSSM 

RFDLSHGSPQMVRRDIGLSVTHRFSTKSWLS 

QVCHVCQKSMIFGVKCKHCRLKCHNKCTKE 

APACRISFLPLTRLRRTESVPSDINNPVDRAAE 

PHFGTLPKALTKKEHPPAMNHLDSS SNPSSTT 

FSTPSSPAPFPTSSNPSSATTPP\NPSP\GQR\DSR 

FNFPSC/AYFIHHR\Q\QFIFPDISAFAHAAPLPE 

AADGTRLDDQPKADVLEAHEAEAEEPEAGK 

SEAEDDEDEVDDLPSSRRPWRGPISRKASQTS 

VYLQEWDIPFEQVELGEP1GQGRWGRVHRGR 

WHGEVAIRLLEMDGHNQDHLKLFKKEVMN 

YRQTRHENVVLFMGACMNPPHLAIITSFCKG 

KlEHor VKlJrJvlM^lJiNKlKyi^ 

LHAKGIVFIKDLKSRNVFYDNGNKVVITDFGLF 

\GISGVVP\EGRRENQLKLSHDWLCYLAPEIVR 

EMTPGKDEDQLPFSKAADVYAFGTVWYELQ 

ARDWPLKNQAAEASIWQIGSGEGMKRVLTS 

V^T GKFVSFNT SAPWAFDT OFRPSVF^T T MTj 

MLEKLPKLNRRJLSHPGHF* KS ADINS SKVVPR 

FERFGLGVLESSNPKM 


465 


1815 


A 


3679 


8 


803 


IPSPAWWNSTWADTFSLLLALAVALYLGYY 
WACVLQTHRAFCASNTEDLETVVNHIKHRYP 
QAPLLAVGISFGGILVLNHLAQARQAAGLVA 
ALTLSACWDSFETTRSLETPLNSLLFNQPLTA 
GLCQL VERL S Y/E*DLQARTIRQFDERYTSVA 
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FGYQDCVTYYKAASPRTKIDAIRIPVLYLSAA 
DDPFSTVCALPKQAAQHSPYVALLITARGGHI 
GFLEGLLPWQHWYMSRLLHQYAKAIFQDPE 
GLPDLRALLPSEDRNS 


466 


1816 


A 


3684 


3 


307 


SSQYIVQSKTKIFL*AAREKQ/RHTCRRFSIRLS 
ANISSQTGEARGQWPSVFKYLKEKKLSTKKS 
FGQK* GR\RICTFPDKQK/LREFDTTRPTIQEML 
TGVLQG 


467 


1817 


A 


3687 


2465 


837 


ELPTPLIAAHQLYNYVADHASSYHMKPLRMA 

RPG GPEHNE YAL VS A WI I S S G S YLDSEGLRHQ 

DDFDVSLLVCHCAAPFEEQGEAERHVLRLQF 

FVVLTSQRELFPRLTADMRRFRKPPRLPPEPE 

APGSSAGSPGEASGLILAPGPAPLFPPLAAEVG 

MARARLAQLVRLAGGHCRRDTLWKRLFLLE 

PPGPDRLRLGGRLALAELEELLEAVHAKSIGD 

IDPQLDCFL SMTV S W YQSLIKVLL SRFPQSCR 

HFQSPDLGTQYLVVLNQKFTDCFVLVFLDSH 

LGKTSLTYVFREPFPVQPQDSESPPAQLVSTY 

HHLESVINTACFTLWTRLL*GSGLDH*MSLFL 

ESWAYQIACQRQD*PALLGPRASQTLSDTKG 

FVTMS*GSAAPAWQQEPPSPNTHSH*PIQDSR 

ESGQPRGPLGPFWGTPFGPPGRVSGVHTGWQ 

TPPRAPLPESCPL\PLTTVSHLCPLSLRVFTSHL 

DITAGHSHRDDTWVPIPALPLKHLRPPSSPFA 

LGPWVSHPLMRWVQKLSHLHSNPGTGFSMG 

GKQQRN 


468 


1818 


A 


3691 


960 


499 


QTCRKDKRAI YPHFQNE* MNEIKAI* SGTGGI 

QCFHSQNDSAFFFFLFLLETEFCSAA/TVQWH 

DFLSMQPPPPGFKQFTCLSLLSSWNYRRVPPPF 

PGNF\*FLVKTGFPHVGQTGFELLTSSDLAPLA 

SQNGGITGMSPCAWPFFFFFFFGLC 


469 


1819 


A 


3714 


4747 


495 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQP 

HSSSQVSLGFDQIVDEISGKIPHYESEIDENTFF 

VPTAPKWDSTGHSLNEAHQISLNEFTSKSREL 

SWHQVSKAPAIGFSPSYLPKPQNTNKECSWG 

SPIGKHHG ADD SRFSILAPSFTSLDKINLEKEL 

ENENHN YHIGFES SIPPTNS SF S SDFMPKEENK 

RSGHVNIVEPSLMLLKGSLQPGMWESTWQK 

NIESIGCSIQLVEVPQSSNTSL'ASFCNKVKKIR 

ERYHAADVNFNSGKI W STTTAFPYQLFSKTK 

FNIHIFIDN STQPLHFMPC AN YL VKDLI AEILH 

F CTND QLLPKDHIL S V WGSEEFLQNDHCLGS 

HKMFQKDKSVIQLHLQKSREAPGKLSRKHEE 

DHSQFYLNQLLEFMHIWKVSRQCLLTLIRKY 

DFHLKYLLKTQENVYNIIEEVKKICSVLGCVE 

TKQITDA\"NELSLILQRKGENFYQSSETSAKG 

LIEKVTTELSTSIYQLINVYCNSFYADFQPVNV 

PRCTSYLNPGLPSHLSFTVYAAHNIPETWVHR 

INFPLEIKSLPRESMLTVKLFGIACATNNANLL 

AWTCLPLFPKEKSILGSMLFSMTLQSEPPVEM 

ITPGVWDVSQPSPVTLQIDFPATGWEYMKPD 

SEENRSNLEEPLKECIBCHIARLSQKQTPLLLSE 

EKKRYLWFYRFYCNNENCSLPLVLGSAPGW 

DERTVSEMHTILRR WTFSQPLEALGLLTS SFP 

DQEIRECVAVQQLDNLLNDELLEYLPQLVQAV 

KFEWNLESPLVQLLLHRSLQSIQVAHRLYWL 

LKNAENEAYFKSWYQKLLAALQFCAGKALN 

DEFSKEQKLLIKILGDIGERVKSASDHQRQEVL 

KKEIGRLEEFFQDVNTCHLPLNPALCIKGIDH 

DACSYFTSNALPLKITFINANLMGKNISIIFKA 
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GDDLRQDMLVLQLIQVMDNIWLQEGLDMQ 

Mil YRCL STGKDQRL VQMVPDA VTLAKIHRH 

SGLIGPLKENTIKKWFSQHNHLKADYEKALR 

NFFYSCAGWCVVTFILGVCDRHNDNIMLTKS 

GHMFHIDFGKFLGHAQTFGGIKRDRAPFIFTS 

EM\EYF1TEGG\KNPQHFQDFV\ELCCRAYNIIR 

KHSQLLL\NLLVEMMLYAG\LPELSGI\QDLKY 

VYNNLRPQDTDLEATSHFTKKIKESLECFPVK 

LNNLIHTLAQMSAISPAKSTSQTFPQESCLLST 

TRSIERATILGFSKKSSNLYLIQVTHSNNETSL 

TEKSFEQFSKLHSQLQKQFASLTLPEFPHWW 

HLPFTNSDHRRFRDLNHYMEQILNVSHEVTN 

SDCVLSFFLSEAGQQTVEESSPVYLGEKFPDK 

KPKVQLVISYEDVKLTILVKHMKNIHLPDGSA 

PSAHVEFYLLPYPSEVRRRK.TKSVPKCTDPTY 

NEIVVYDEVTELQGHVLMLIVKSKTVFVGAI 

NIRLCSVPLDKEKWYPLGNSII*PLLLFSSFGM 

KSLEKDEFVGGMLLSNP1W 


470 


1820 


A 


3718 


430 


75 


SHGSISILNLHQGCVFLPSLPAQGLRCYRCLA 
VLEGASCSVVSCPFLDGVCVSQKVSV/CWQ*/ 
CPWGARAEGRLSAWDSQISCCKGDLCNAV 
VLAAGoPW ALU VQLLLbL(jrSVFL WALL 


471 


1821 


A 


3723 


891 


494 


LRQSL/NSVPQAGVQWRDSSLQAPPPRFTPLS 
CL SLP S S WD YRRLPPCL ANFL YF* *RRGFTML 
ARMVLIS*PRDPPASASQ\STEITGGSHRAQHP 
TD SRDHSERS VKfCSHE VISELRMKVIKCK VAF 
SKNPI 


472 


1822 


A 


3734 


443 


251 


GFIET*NFCVSKI>TSKiCLS/RLPTKwKNVFAN 
*ISDKGLVSRICQELLRHLDAEQVSSTAGLSL 


473 


1823 


A 


3746 


3 


500 


THASGGARSGAGWAGRGVRAGTEAGRGGIF 
LTLSILRTRDLPSGAMSEGVDLIDIYADEEFNQ 
DPEFNNTD QIDL YDD VLTAT S QP SDDRS SSTE 
PPPPVRQEP SPKPNNKTP AIL YT YS GLRNRRA 
AVYVGSFSWWTTDQQLIQVIRSIGVYDVGEV 
KFAENRAK 


474 


1824 


A 


3753 


2 


5262 


RPLFAREGGIYAVLVCMQEYKTSV\LVQQAG 

LAALKMLAV AS S SEIPTF VTGRD S IHSLFDAQ 

MTREIFASID S ATRPGSESLLLT VPAAVILMLN 

TEGCSSAARNGLLLLNLLLCNHHTLGDQIITQ 

ELRDTLFRHSGIAPRTEPMPTTRTILMMLLNR 

YSEPPGSPVERAALETPIIQGQDGSPELL1RSLV 

GGPSAELLLDLERVLCREGSPGGAVRPLLKRL 

QQETQPFLLLLRTLDAPGPNKTLLLSVLRVIT 

RLLDFPEAMVLPWHEVLEPCLNCLSGPSSDSE 

IVQELTCFLHRLASMHKDYAVVLCCLGAKEI 

LSKVLDKHSAQLLLGCELRDLVTECEKYAQL 

YSNLTSSILAGCIQMVLGQIEDHRRTHQP1NIP 

FFDVFLRI-ILCQGS S VEVKEDKC WEKVEVS SN 

PHRASKLTDHNPKTYWESNGSTGSHYITLHM 

HRGVLVRQLTLLVASEDSSYMPARVVVFGG 

DSTSCIGTELNTVNVMPSASRVILLENLNRFW 

rilQlRlJxKCUQuGlD IKVKu VhVLGPKr 1 r WP 

LFREQLCRRTCLFYTiRAQAWSRDIAEDHRRL 

LQLCPRLNRVLRHEQNFADRFLPDDEAAQAL 

GKTCWEALVSPLVQNITSPDAEGVSALGWLL 

DQYLEQRETSRNPLSRAASFASRVRRLCHLL 

VHVEPPPGPSPEPSTRPFSKNSKGRDRSPAPSP 

VLPSSSLRNITQCWLSWQEQVSRFLAAAWR 

APDFVPRYCKLYEHLQRAGSELFGPRAAFML 
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ALRSGFSGALLQQSFLTAAHMSEQFARYIDQ 

QIQGGLIGGAPGVEMLGQLQRHLEPIMVLSG 

LELATTFEHFYQHYMADRLL SFGSS WLEG A V 

LEQIGLCFPNRLPQLMLQSLSTSEELQRQFHLF 

QLQRLDKLFLEQEDEEEKRL*EEEEEEEEEEA 

EKELFIEDPSPAISILVLSPRCWPVSPLCYLYHP 

RKCLPTEFCD ALDRF S SF YSQ S QNHP VLDMG 

PHRRLQWTWLGRAELQFGKQILHVSTVQMW 

LLLKFNQTEEVS VETLLKDSDL SPELLLQAL V 

PLTSGNGPLTLHEGQDFPHGGVLRLHEPGPQ 

RSGEALWLIPPQAYLNVEKDEGRTLEQKRNL 

LSCLLVRILKAHGEKGLHIDQLVCLVLEAWQ 

KGPNPPGTLGHTVAGG VACTSTD VL S CILHLL 

GQGYVKRRDDRPQILMYAAPEPMGPCRGQA 

DVPFCGSQSETSKPSPEAVATLASLQLPAGRT 

MSPQEVEGLMKQTVRQVQETLNLEPDVAQH 

LL AHSH WG AEQLLQ S YSEDPEPLLLAAGLC V 

HQAQAVPVRPDHCPVCVSPLGCDDDLPSLCC 

MHYCCKSCWNEYLTTRIEQNLVLNCTCPIAD 

CPAQPTGAFIRA1YSSPEVISKYEKALLRGYVE 

SCSNLTWCTNPQGCDRILCRQGLGCGTTCSK 

CGWASCFNCSFPEAHYPASCGHMSQWVDDG 

GY YDGMS VEAQ SKHLAKLISKRCPS CQAPIE 

KNEGCLHMTCAKCNHGFCWRCLKSWKPNH 

KDYYNCSAMVSKAARQEKRFQDYNERCTFH 

HQAREFAVNLRNRVSAIHEVPPPRSFTFLNDA 

CQGLEQARKVLAYACVYSFYSQDAEYMDVV 

EQQTENLELHTNALQILLEETLLRCRDL AS SL 

RLLRADCLSTGMELLRRIQERLLAILQHSAQD 

FRVGLQSPSVEAWEAKGPNMPGSQPQASSGP 

EAEEEEEDDEDDVPEWQQDEFDEELDNDSFS 

YDESENLDQETFFFGDEEEDEDEAYD 


475 


1825 


A 


3754 


1093 


96 


GTSRNQHSPKTHA*RSS/WPQPPPLFLPPLQPQ 

ATGRRRRRTRTQQRTAALLTDGTTKTGAAW 

SRRPSLCWPSRTTGAPGAK*AVLVRSATPTTN 

PPNPQSPTGAAGKLRAPGNRAG/SEPSS QEPPP 

DGTR\RPASITGVAQSPATRATPSLPCLHVPAP 

SRGQTLGVRTTGRASRLTVDRSRLSWPGRSA 

RSGGGRWRPNAPRGRWPRAP* SWEPGS WTE 

PWRWPFPAAESPPHRCIYCTNHVSPAGPARPS 

HV YIIRATINSISHPLCRAQ S SP WE AAG V WRR 

PAQPAPTSDVNINLLRKPRVKRHDLIYQFLGN 

TLWEEGRQRPPETLQPAR 


476 


1826 


A 


3758 


901 


521 


FFFGNGVSPCPQAGV* WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVPPRQANFCIF/M*RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCF APKG CLPRQKEGGTLNLI 


477 


1827 


A 


3761 


843 


575 


GVISAHCNLRL/CHLPGS SNSPAS ASQVAGTIG 
ARTTPS* IF YFLVETGFHHVSQDGLDLL/NF VI 
RPRRPLKVL GLQ ACTRARLPSPLKEL 


478 


1828 


A 


3763 


267 


1240 


HLLSFHLWSASLDCLEQLSQERHVKGMLLGP 

PPVNESTKPSPSPWKLTPPMCSIPPVFPPKSGS 

PTTSWS/PSGHSKLEVERAQTGPFCLHIYCP*P 

GVTDNTTSLLHYIPFPRL\SGLVCFPAH*FPSY 

WTGHSFASQAWLRQVPEVSKHLQCPSAESLL 

TMEYHQPEDPAPGKAGTAEAVIPENHEVLAG 

PDEHPQDTDARDADGEAREREP/RRPSFAA^P 

V WGQP\E SPLPEAS S APPGPTLGTLPE VETIRA 

C SMPQELP* SPRTRQPEPDFYC VKWIP WKGE 

QTPIITQSTNGPLPSPCHHEHPLSSVEGEAPPA 
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EGSDHIG 


479 


1829 


A 


3766 


2 


2152 


YSPIRLLEVCVPLPKIFIKRQAPLKVSLLQDLK 

DFFQKVSQVYVAIDERLASLKTDTFSKTREEK 

MEDIFAQKEMEEGEFKN WIEKMQARLMS S S 

VDTPQQLQSVFESLIAKKQSLCEVLQAWNNR 

LQDLFQQEKGRKRPSVPPSPGRLRQGEESKIS 

AMD ASPRNISPGLQNGEKEDRFLTTLS SQ S ST 

S STHLQLPTPPE VMSEQ S VGGPPELDTASS SE 

DVFDGHLLGSTDSQVKEKSTMKAIFANLLPG 

NSYNPIPFPFDPDKHYLMYEHERVPIAVCEKE 

PSSIIAFALSCKEYRNALEELSKATQWNSAEE 

GLPTNSTSDSRPKSSSPIRLPEMSGGQTNRTTE 

TEPQPTKKAS GMLSFFRGTAGKSPDLS SQKRE 

TLRGADSAYYQVGQTGKEGTENQGVEPQDE 

VDGGDTQKKQLINPHVELQF SDANAKF YCRL 

YYAGEFHKMREVILDSSEEDFIRSLSHSSPWQ 

ARGGKSGAAFYATEDDRFILKQMPRLEVQSF 

LDFAPHYFNYITNAVQQKRPTALAKILGVYRI 

GYKNSQNNTEKKLDLLVMENLFYGRKMAQ 

VFDLKGSLRNRNVKTDTGKESCDVVLLDENL 

LKMVRDNPL YIRSHS KA VLRTSIHSDSHFL SS 

HLIIDYSLLVGRDDTSNELVVGIIDYIRTFTWD 

KKLEMVVKSTGILGGQG*MPTVVSPELYRTR 

FCEAMDNYFLMVPDHCTGLGLNC 


480 


1830 


A 


3777 


251 


3 


QGCGSAGTLIHY**ECKMVQLLWKTV*QFLI 

KLNI\KDPAITLDVYPNEVKNYVRTKTYTQMF 

I/ANFIMAKSWKQPTHPSVRT 


481 


1831 


A 


3779 


333 


3 


EAAIRQPEPNILDVNQIFKDLAMIIHDQGDLID 
SIEANAES SEVL VERAPGQLQRPAXYYQKKSR 
KKMCLVVLVQTAIIUCERIM*VVYTTKWSPPI 
VLPVSCFQGQKFN 


482 


1832 


A 


3780 


2 


371 


TGGRQGKNDHTSITEKPSRDFNRHLITQNI*M 
PNQDMKS S SNSLIIRK VQIKPTIL YHHIFTRKA 
KMKTTDKTKYR*GFKAITTLIHCSQDCKLQ*S 
/L* ENHFM1FPKAEQHIT YDTTIPFLR 


483 


1833 


A 


3787 


43 


448 


LMKDL SP Y VMETH YILNRLNER/RSM WRHIIG 

KLPNTKDQEKILKAIRGRREVIQGS/RQQYRR 

PAAFSAAEKARRLWCS/VFNIERRNL/CEYPTK 

LSFNIKGEMTFSDKTEFTTNRPSLKMLLKDRI 

QEEGKMF*KEKCFKRKE 


484 


1834 


A 


3798 


1 


727 


FFFFETESRSVAQAGVQWCNLGSLQALPPGF\ 
SHSPASASRVAGTTGTRfPARLIFYIFSRDGVS 
PC*PGWS* SPDLVIRPP\RLPKC WD YRREPPRP 
A*FFVFL VEVQGFTMLARMVSIS *PQ/CDLPAS 
VSQNAGITGVSHCAWPCLHFCFFGFFFEMESC 
SVAQAEVQWHDLRSLQAPPPGFTPFSCLSLPG 
SWDYRRPPPRPANF\CIFSRDGVSPC*PGWSRS 
PDLVIRPPRPPKVLGLQA 


485 


1835 


A 


3802 


1 


239 


FFFFEMECLTVSQAGVQWYNLHSLQPLPPGF 

KQFSaLSLPSSWD*RVPTSRPAKF/CVIF*DGV 

SHCQPGWSAVVQPPLH 


486 


1836 


A 


3811 


378 


98 


RYD* SSQSENIPVQKEFLLKYP* CTATLGMRN 

MSIMKKKSIFSAEFYKVSLPSLLL\HLLAIEWG 

FHIEIQLTIHQHFLNYELESDFVHIVEYM 


487 


1837 


A 


3814 


771 


320 


FDPDWTRAAGIRHEKKPKALAYRRENSPGDL 
PPPPLPPPEEE AS WAL/ GAEGSRQHVLPGAGA 
QWGEESGPGRAPGSPAGAPPR*RGLAP\NSRP 
SFLSRGQGTSTCSTAGSNSSRGSSSSRGSRGPG 
RSRSRSQSRSQSQRPGQKRREEPR 



194 



WO 01/57188 



PCT7US0 1/03800 



SEQ ID 


SEQ ID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanine C=Cysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D=Aspartic Acid, EH31utamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


F=Phenylalanine, G=Glycine, FNHistidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoleucine, K=Lysine, L=Leucine, 


seq- 


uence 




09/496 


correspondi 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q^Glutaminej R=Arginine 5 S=Serine 5 
T-Threonine 3 V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/^possible nucleotide deletion, ^possible 
nucleotide insertion 


488 


1838 


A 


3818 


1 


781 


FRACLLELIPY APTL S WT ACPP AMA GPRGLLP 

LCLLAFCLAGFSFVRGQVLFKGCDVKTTFVT 

HVPCTSCAAIKKQTCPSGWLRELPDQITQDCR 

YEVQLGGSMVSMSGCRRKCRKQVVQKACCP 

GY WGSRCHE CPG G AETPCNGHGTCLDGMDR 

NGTC VCQENFRGSACQECQDPNRFGPDCQ S V 

CSCVHGVCNHGPRGDGSCLCFAGYTGPHCD 

QELPVWQELGFPQNNPRLRKAPNCKCLPG*H 

RNGLIATPNPCRP 


489 


1839 


A 


3 822 


934 


669 


FFFSEMESRSVTRLECSGAISAHLRLLGSSNSP 
ASAS*VAGTIGACHHAQLIFVFLVETGFHHVG 
QDGLDLLyNLMIHPPRPPKVLGFQA 


490 


1840 


A 


3825 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCFYLRPRAPFIAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPA V AEEPLHRPKKEL S ATKKDRVNHCLTIC 

ENIVAQSVRNSPEFQKLLGIAMELFLLCSDDA 

ESD VRMVADECLNKVIKALMD SNLPRLQLEL 

YKEIKKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNF ANDNEIK VLLKAFI ANLKS S SPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLLILGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNVVTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRK.QKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

S AGHDIITEQPRS QHTLQ AD S VDL ASCDLT S S 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQAS SPISD S S QTTTEGPD SAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQ STDDD S 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 

TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDES S VTCKLACTAVRMC VM 

SLCSSS Y SELGLQLI1D VLTERNSS Y WL YRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLNNVVIHLLGDEDPRVRHVAAASL 

IRL VPKLF YKCD Q G Q ADP V V A V ARD Q S S V YL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPSITD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ELAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPST/TNPPSLSPTRRK 

GKEKEPGEQASVPLSPBCKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 














NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 
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YTTTTCVQLQKQVLDLLAQLVQLRVNYCLL~~ 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVVVSMLLRLIQYHQVLEMFILVLQQ 

CHBCENEDKWKRLSRQIADIILPMLAKQQMHI 

DSHE ALGVLNTLFEILAPS SLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVrNRLRDGDSTSTLE 

EHSE GKQ1KNLPEETF SRFLL QL VGILLEDI VT 

KQLKVEMSEQQHTFYCQELGTLLMCUHIFKS 

GMFRRITAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREIVRRGALILFCDYVCQNLHDSE 

HLTWLIVNHIQDLISLSHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQS SMAQLPMEELNR1QE Y 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PP VS SHPLD GDGH VSLET VSPDKD WY VHL VK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

ARE VTL ARVS GT VQQLPA VHH VFQPELP AEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVVVSKLPSHLHLPPEKEKDIVKFVVATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSVVSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLL SPERRTNTPKAISEEEEEVDPNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNIIISLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQ AITSL VL S AMT 

VP V AGNP A V S CLEQ QPRNKPLKALDTRFGRK 

L S IIRGI VEQEIQ AM V SKRENI ATHHL YQ A WD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSJHSVWLGNSITPLREEEWDEEEEEE 

ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEVVRSLLVVS 

DLFTERNQFELMY VTLTELRR VHP SEDEIL AQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGVLYVLECDLLDDTAKQL 

IPVISDYLLSNLKGIAHCVNIHSQQHVLVMCA 

TAFYLIENYPLDVGPEFSASIIQMCGVMLSGS 

EESTPSIIYHCALRGLERLLLSEQLSRLDAESL 

VKLSVDRVNVHSPHRAM.AALGLMLTCMYT 

GKEKVSPGRTSDPNPAAPDSESVIVAMERVS 

VLFDRIRKGFPCEARVVARILPQFLDDFFPPQ 

DIMNKVIGEFLSNQQPYPQFMATVVYKVFQT 

LHSTG Q SSM VRD W VML SLSNFTQRAP V AMA 

TWSLSCFWSASTSPWVAAILPHVISRMGKLE 

QVDVNLFCLVATDFYRHQIEEELDRRAFQSV 

LEVVAAPGSPYHRLLTCLRNVHKVTTC 


491 


1841 


A 


3826 


469 


302 


SNPPASASRVAGITGVHQHAWLIFVFLVEMEF 
HHVGQAVLKLLISGDLPVSASQSA 


492 


1842 


A 


3836 


392 


88 


VAPSPMIMPDLYFYRDPEEIEKEE*AAAEK\EE 
FQSEWTAVV/P/EFTATQSEVADWFKDMQVP 
SVPIQQFPTEDWST*PTMNDWSATSTAQTTE 
WVRITTEWP 
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Q=Glutamine 9 R-Arginine, S^Serine, 
T=Threonine, V=Valine, \V=Try ptoph a n , 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
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A 

A 


JOJO 


1 n 
19 


1 OA 

380 


1 rbDMJNKArElDlQblGEKNRSPSbPDYr'ERK 
KFKRS *EKAHIRYKIDQPEDIPLK\EFLCKHSK 
CTATLSMRNMSLMKKKC SFSEEF\LAFFPSLL 
VCHLLAIKLGFYIEIHLTTFNNTF 


494 


1844 


A 


3845 


2 


352 


FFFLRRSL/DSVAQAEAQWL\ELGLLQAPPPGF 
KPISLP\GLPSSWDYGRPPPCPANFCIF/M*RRG 
FTVLARMVLIS*PCDPPTLASQGTAITGMSYH 
ARPQDIDFLYAHQGRCWFRLL 


495 


1845 


A 


3847 


1774 


40 


DIFFRRAKEGMGQDEAQFSVEA^IPLTGKAYL 

WADKYRTRKPRFFNRVIITGFEWNKYNQTHY 

DFDNPPPKI VQ G YKFNIF YPDLIDKRSTPEYFL 

EACADNKDFAILRFHAGFPYEDIAFKIVNREW 

E Y SHRHGFRC QF ANGIF QLWFHFKRYRYRR* 

RP WGTAGRCPRGHSKGAS VKLVVTPGPL SGL 

QGRGFTSHLRPHLSFARPQFPPI*KGGHH*AC 

HGELRRH WDRL A* GPD ATEGAL GASFEHEG 

GQQPPADLTVQADTLHRPSARLGGAHRACPK 

RRPIIRVLWRWARGAWAWRCQAREKQETQG 

QPCHITGHPLGREAEPAAAGAAPALAHRPPF 

ARTGSTE\PGPCWRPIRHCRRDPLWTPTLC\RD 

WPPTHPVLAGGVHFPAAG/IGGCVEVPVSVN 

VMGTKSH*AVLPPPPSTGPGGQGLPEGWGLE 

KGEGLPPGIPPPGLLTGP W\SMRPVTP SF AHIR 

TVAPSHSFFSGQEGRGPHGCHSPGRXSGPVAGR 

L VL QHPTGTSPTE AKRJECVPPGPPEGHPTSPVT 

SPRPPTAPPRHPASSGNSSVCFSKKTCRWEKK 

SFVLMELAYWQDRMFF 


496 


1846 


A 


3849 


830 


442 


AKSPLPLG* IQ WR/NLGSLKLRLPGFK*FTCLG 
LLSSWDYRSLPPRPVNFCILVELGFHHVDQAG 
LKLLTS S ALPALASQ SAEITGMSKRI WPLPLLR 
RPPVIRIRAPPQRLPFNLITSLKALSPNMATF 


497 


1847 


A 


3859 


2 


393 


ALRKTRRDGIARTGAQPAASWKGTNNYPWR 

LEMAGRPGSQEQSKDRGTGSLPPPSQRPLGPS 

PEGAGPSFPPPGIPRGGGSSSSEGP/PQLLFVPR 

RFPAPKKGLPSDTPHSKAPPTPHLILGGEDSQ 

VPIL 


498 


1848 


A 


3860 


253 


634 


KNASTV YS SQGDPKSFFFLLRWSLAL VAQ AG 
EQ*RDLSSLQPPPPGFK*FSCLSLPSSWD\YRCP 
LPCLANFX^FLVETGFHHVGQADLKLLTSGDP 
PTSASESAGITGVSIIRAWPRIHFLYWKTFFL 


499 


1849 


A 


3863 


423 


263 


APSQIS VAFL YAA/DKLFEKEI* KKIPFIIAS/DKI 
KlGlNL'fKEVKYLY FEN Yl TLMKEIK/DTDKW 
KLDILY* WIGKINI*KMSTPPKAIYRFNAIPTKIP 
MTFFTEIEKSHKEI WNHKKPPNTQ SNIEQKE* S 
FCSILLWWGGFLWFHMNFMIDFSISVKNVIGI 
LVGIALNL 


500 


1850 


A 


3865 


2 


15246 


LPRGCLWCLQRSPTPARPQPSRPARSPLPLFP 

DLRP W A SDLDIMGD AEGEDE VQFLRTDDEV 

VLQCSATVLKEQLKLCLAAEGFGNRLCFLEP 

TSNAQNVPPDLAICCFVLEQSLSVRALQEML 

ANT VE AGVE S S QGGGHRTLL YGHAILLRH AH 

SRMYEibCETl SRSMTDKLAFDVGL QEDATGE 

ACWWTMHPASKQRSEGEKVRVGDDIILVSVS 

SERYLHLSTASGELQVDASFMQTLWNMNPIC 

SRCEEGFVTGGHVLRLFHGHMDECLTISPADS 

DDQRRLVYYEGGAVCTHARSLWRLEPLRIS 

W S GSHLR WGQPLRVRHVTTGQ YL ALTED QG 

LVVVDAS3CAHTKATSFCFRISBCEKLDVAPKR 

DVEGMGPPEIKYGESLCFVQHVASGLWLTYA 
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APDPKLALRLG VLKKK AMLHQEGHMDD AL SL 

TRCQQEESQAARMIHSTNGLYNQFIKSLDSFS 

GKPRGSGPPAGTALPIEGVILSLQDLIIYFEPPS 

EDLQHEEKQ SKLRSLRNRQSLFQEEGML SMV 

LNCIDRLNVYTTAAHFAEFAGEEAAESWKEI 

VNLLYELLASLIRGNRSNCALFSTNLDWLVS 

KLDRLEASSGILEVLYCVLIESPEVLNIIQENHI 

KSII SLLDKHGRNHK VLD VLC SLC VCNG VAV 

RSNQDLITENLLPGRELLLQTNLINYVTSIRPN 

IFVGRAEGTTQYSKWYFEVMVDEVTPFLTAQ 

ATHLRVGWALTEGYTPYPGAGEGWGGNGV 

GDDLYSYGFDGLHLWTGHVARPVTSPGQHL 

LAPEDVISCCLDLSVPSISFRINGCPVQGVFESF 

NLDGLFFPVVSFSAGVKVRFLLGGRHGEFKF 

LPPPGYAPCHEAVLPRERLHLEPIKEYRREGP 

RGPHLVGPSRCLSHTDFVPCPVDTVQIVLPPH 

LERIREKLAENIHELWALTRIEQGWTYGPVRD 

DNKRLHPCLVDFHSLPEPERNYNLQMSGETL 

KTLLALGCHVGMADEKAEDNLKKTKLPKTY 

MMSNG YKP APLDL SH VRLTP AQTTLVDRL AE 

NGHNVWARDRVGQGWSYSAVQDIPARRNPR 

LVPYRLLDEATKRSNRDSLCQAVRTLLGYGY 

NIEPPDQEPSQ VENQ SRCDRVRIFRAEKS YTV 

QSGRWYFEFEAVTTGEMRVGWARPELRPDV 

EL G ADEL AY VFNGHRG QRWHLG SEPFGRP W 

QPGDVVGCMIDLTENTIIFTLNGEVLMSDSGS 

ETAFREIE1GDGFLPVCSLGPGQVGHLNLGQD 

VSSLRFFAICGLQEGFEPFAINMQRPVTTWFS 

KGLPQFEPVPLEHPHYEVSRVDGTVDTPPCLR 

LTHRTWGSQNSLVEMLFLRLSLPVQFHQHFR 

CTAGATPLAPPGLQPPAEDEARAAEPDPDYE 

NLRRSAGGWSEAENGKEGTAJCEGAPGGTPQ 

AGGEAQPARAENEKDATTEKNKKRGFLFKA 

KKVAMMTQPPATPTLPRLPHDWPADNRDD 

PEIILNTTTYYYSVRVFAGQEPSCVWAGWVT 

PDYHQHDMSFDLSKVRVVTVTMGDEQGNY 

HS SLKC SNC YM V WGGDF VSPGQQGRISHTDL 

VIG CL VDL ATGLMTFTANGKESNTFF Q VEPN 

TKLFPAVFVLPTHQNVIQFELGKQKNIMPLSA 

AMFQSERKNPAPQCPPREEMQMLMPVSWSR 

MPNHFLQ VETRRAGERL G WAVQCQEPLTMM 

ALHIPEENRCMDILEL S ERLDLQRFHSHTLRL 

YRAVCALGNNRVAHALCSHVDQAQLLHALE 

DAHLPGPLRAGYYDLLISIHLESACRSRRSML 

SEYIVPLTPETRAITLFPPGRSTENGHPRHGLP 

GVGVTTSLRPPHHFSPPCFVAALPAAGAAEAP 

ARL SP AIPLEALRDKALRMLGEA VRDGGQH A 

RDPVGASVEFQFVPVLKLVSTLLVMGIFGDE 

DVKQILKMIEPEVFTEEEEEEDEEEEGEEEDEE 

EKEEDEEETAQEKEDEEKEEEEAAEGEKEEG 

LEEGLLQMKLPESVKLQMCHLLEYFCDQELQ 

HRVESLAAFAERYVDKLQANQRSRYGLLIKA 

FSMTAAETARRTREFRSPPQEQINMLLQFKDG 

TDEEDCPLPEEIRQDLLDFHQDLLAHCGIQLD 

GEEEEPEEETTLG SRLMSLLEKVRL VKKKEEK 

PEEERSAEESKPRSLQELVSHMVVRWAQEDF 

VQSPELVRAMFSLLHRQYDGLGELLRALPRA 

YTISPSSVEDTMSLLECLGQIRSLLIVQMGPQE 

ENLMIQSIGNIMNNKVFYQHPNLMRALGMHE 

TVMEVMVNVLGGGE SKEIRFPKMVTSCCRFL 
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CYFCRISRQNQRSMFDHLSYLLENSGIGLGM 

QGSTPLDVAAASVIDNNELALALQEQDLEKV 

VSYLAGCGLQSCPMLVAKGYPDIGWKPCGG 

ERYLDFLRFAVFVNGESVEENANVVVRLLIR 

KPECFGPALRGEGGSGLLAAIEEAIRISEDPAR 

DGPGIRRDRRREHFGEEPPEENRVHLGHAIMS 

FYAALIDLLGRCAPEMHLIQAGKGEALRIRAI 

LRSLVPLEDLVGIISLPLQ1PTLGKDGALVQPK 

MSASFVPDHKASMVLFLDRVYGIENQDFLLH 

VLDVGFLPDMRAAASLDTATFSTTEMALAV 

NRYLCLAVLPLITKCAPLFAGTEHRAIMVDS 

MLHTVYRLSRGRSLTKAQRDVIEDCLMSLCR 

YIRPSMLQHLLRRLVFDVPILNEFAKMPLKXL 

TNHYERCWKYYCLPTGWANFGVTSEEELHL 

TRKLFWGIFDSLAHKKYDPELYRMAMPCLC 

AIAGALPPD Y VD AS YS SKAEKKAT VD AEGNF 

DPRPVETLNVIIPEKLDSFINKFAEYTHEKWAF 

DKIQNNWSYGENIDEELKTHPMLRPYKTFSE 

KDKEIYRWPIKESLKAMIAWEWTIEKAREGE 

EEKTEKKKT AKI S Q S AQT YDPRE G YNPQPPDL 

SAVTLSRELQAMAEQLAENYHNTWGRKKKQ 

ELEAKGGGTHPLLVPYDTLTAKEKARDREKA 

QELLKFLQMNGYAVTRGLKDMELDSSSIEKR 

FAFGFLQQLLRWMDI SQEFIAHLEAV VSSGRV 

EKSPHEQEIKFFAKILLPLINQYFTNHCLYFLS 

TPAKVLGSGGHASNKEKEMITSLFCICLAALV 

RHRVSLFGTDAPAVVNCLHILARSLDARTVM 

KSGPEIVKAGLRSFFESASEDIEKMVENLRLG 

KVSQARTQVKGVGQNLTYTTVALLPVLTTLF 

QHIAQHQFGDDVILDDVQVSCYRTLCSIYSLG 

TTKNTYVEKLRPALGECLARLAAAMPVAFLE 

PQLNEYNACSVYTTKSPRERAILGLPNSVEEM 

CPDIPVLERLMADIGGLAESGARYTEMPHVIE 

ITLPMLC S YLPR W WERGPE APP S ALP AGAPPP 

CT A VTSDHLN S LLGNILR1I VNNL GIDE A S WM 

KRLAVFAQPIVSRARPELLQSHFIPTIGRLRKR 

AGKWSEEEQLALEAKAEAQEGELLVRDEFS 

VLCRDLYALYPLLIRYVDNNRAQWLTEPNPS 

AEELFRMVGEIFIYWSKSHNFKREEQNFVVQ 

NEINNMSFLTADNKSKMAKAGDIQSGGSDQE 

RTKXKRRGDRYS VQT SLI V ATLKKMLPIGLN 

MCAPTDQDLITLAKTRYALKDTDEEVREFLH 

NNLHLQGKVEGSPSLRWQMALYRGVPGREE 

DADDPEKIVRRVQEV S AVL Y YLDQTEHPYKS 

KXAVWHKLLSKQRRRAVVACFRMTPLYNLP 

THRACNMFLESYKAAWILTEDHSFEDRMIDD 

LSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRT 

ALTEKSKLDEDYLYMAYADIMAKSCHLEEG 

GENGEAEEEVEVSFEEKQMEKQRLLYQQARL 

HTRGAAEMVLQMISACKGETGAMVSSTLKL 

GISILNGGNAEVQQKMLDYLKDKKEVGFFQS 

IQALMQTCSVLDLNAFERQNKAEGLGMVNE 

DGTVINRQNGEKVMADDEFTQDLFRFLQLLC 

EGHNNDFQNYLRTQTGNTTTINIIICTVDYLL 

RLQESISDFYWYYSGKDVIEEQGKRNFSKAM 

SVAKQVFNSLTEYIQGPCTGNQQSLAHSRLW 

DAVVGFLHVFAHMMMKLAQDSSQIELLKEL 

LDLQKDMVVMLLSLLEGNVVNGMIARQMV 

DMLVES S SNVEMILKFFDMFLKLKDIVGSEAF 

QDYVTDPRGLISKKDFQKAMDSQKQFSGPEI 
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QFLLSCSEADENEMINCEEFANRFQEPARDIG 

FN V A VLLTNL SEH VPHDPRLHNFLEL AE S ILE 

YFRPYLGRIEIMGASRRIERIYFEISETNRAQW 

EMPQVKESKRQFIFD V VNE GGE AEKMELF VS 

FCEDTIFEMQIAAQISEPEGEPETDEDEGAGA 

AEAGAEGAEEGAAGLEGTAATAAAGATARV 

VAAAGRALRGL S YRSLRRRVRRLRRLTARE A 

ATAVAALLWAAVTRAGAAGAGAAAGALGL 

LWGSLFGGGLVEGAKKVTVTELLAGMPDPT 

SDEVHGEQPAGPGGDADGEGASEGAGDAAE 

GAGDEEEAVHEAGPGGADGAVAVTDGGPFR 

PEGAGGLGDMGDTTPAEPPTPEGSPILKRKLG 

VDGVEEELPPEPEPEPEPELEPEKADAENGEK 

EEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWG 

ELEVQRVKFLNYLSRNFYTLRFLALFLAFAIN 

FILLFYKVSDSPPGEDDMEGSAAGDVSGAGS 

GGSSGWGLGAGEEAEGDEDENMVYYFLEES 

TGYMEPALRCL SLLHTL VAFLCIIGYNCLKVP 

LVIFKREKELARKLEFDGLYITEQPEDDDVKG 

QWDRLVLNTPSFPSNYWDKFVKRKVLDKHG 

DIYGRERIAELLGMDLATLEITAHNERICPNPP 

PGLLTWLMSIDVKYQIWKFGVIFTDNSFLYLG 

WYMVMSLLGHYNNFFFAAHLLDIAMGVKTL 

RTILS S VTHNGKQL VMT VGLL A V V V YL YT V V 

AFNFFRKFYNKSEDEDEPDMKCDDMMTCYL 

FHMYVGVRAGGGIGDEIEDPAGDEYELYRVV 

FDITFFFFVIVILLAIIQGLIIDAFGELRDQQEQV 

KEDMETKCFICGIGSDYFDTTPHGFETHTLEE 

HNLANYMFFLMYLINKDETEHTGQESYVWK 

MYQERCWDFFPAGDCFRKQYEDQLS 


501 


1851 


A 


3869 


467 


665 


VIVAIYCQLIFDKGAKTIQ*PFQQIAL/CKRMK 
LGPCFTPCGKINSEWIRELSVRVKTIKHLEIGV 
N 


502 


1852 


A 


3888 


1042 


724 


SGMQWRDLTPLQPLPPRFKQFSCLSLPGSWD 
YRHAP\PLLTNF\*FLVEMGFCYVGQAGRKLL 
ASSDQSALASQSAGITGISTAPGPPFFFLNFEA 
GSCSVAQAGVQ 


503 


1853 


A 


3891 


1773 


1193 


EVDSQSGVQ*QAPGSLQLQTPGLK/VSCLLSR 
QD YRSSLPIIL AS CC Y Y Y Y Y Y/VFL * RRGLTTL 
VQGGLKLLPSSNPFASAP*TAGITGMSHCAGP 
HFNF*MFRKISCIRE*F*HTRIYDIPFLILFFKET 
WVLLCYPGWPQIPGLKPSSCLRLLSSWDHRC 
APPCPASFFIFHVDRVSPPCPGLVSITFICMLLL 
L 


504 


1854 


B 


3896 


279 


70 


MVSKSKSILMSYNHVELTFSDMKKMPEAFRR 

TQICHTIYLIPYQVIFWSTGICDAMRSFMMPFY 

QKEYYENQ* 


505 


1855 


A 


3899 


2 


1396 


EPGVPTKKT WFDKPDFNRTN SP GFQKK VQFG 
NENTKLELRKVPPELNNISKLNEHFSRFGTLV 
NLQVAYNGDPEGALIQFATYEEAKKAISSTEA 
VLNNRFIK V Y WHRE G STQ QL QTT S PK VMQPL 
VQQPILPWKQSVKERLGPVPSSTIEPAEAQS 
ASSDLPQVLSTVLLA* QKQCIIQLL/WKAAQKT 
LLVSTSAVDNNEAQKKKQEALKLQQDVRKR 
KQEILEKHIETQKMLISKLEKNKTMKSEDBCAE 
IMKTLEVLTKNITKLKDEVKAASPGRCLPKSI 
KTKTQMQKELLDTELDL YKKMQ AGEE VTEL 
RRKYTELQLEAAKRGILS SGRGRGIHSRGRG A 
VHGRGRGRGRGRGVPGHAVVDHRPRALEIS 
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T=Threonine ? V=Valine, WKTryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














AFTESDREDLLPHFAQYGEIEDCQIDDSSLHA 
VITFKTRAEAEAAAVHGARFKGQDLKLAWN 
KP VTNI S A VETEE VEPDEEEQREIII A 


506 


1856 


A 


3911 


1952 


919 


DAEL SGTL SL VLTQCCKRIKDTVQKL ASDHK 

DIHS S V S RV GKAIDKNFD SDI S S VGIDGC WQ A 

DSQRLLNEVMVEHFFRQGMLDVAEELCQES 

GL S VDP S QICEPF VELNRILE ALKVRVLRP ALE 

WAVSNREMLI AQNS SLEFKLHRLYFISLLMG 

GTTNQREALQYAKNFQPFALNHQKDIQVLM 

GSLVYLRQGIENSPYVHLLDANQWADICDIFT 

RDACALLGLSVESPLSVSFSAGCVALPALINIK 

AVIEQRQCTGV WNQKDELPIEVYDLG* KS AGY 

HSIFACPILRQQTTDNNPPMKLVCGHIISRDAL 

NKMFNGSKLKCPYCPMEQSPGDAKQIFF 


507 


1857 


A 


3936 


439 


18 


SHPFSPAPGICPDAPPPLPRPSKGLGHPGTAGA 
PGSGARCHPPSTCSPSWASPG*GAKASPALPR 
SHGVTLLCKAQAHLCRGEDSKDASGSTSQA 
WEPG* GA WGMPRCQGPALGSCFCPPGTTVQ 
RPAKQRDKRNRHLGR 


508 


1858 


A 


3944 


120 


412 


WCPAGTLDFPGPQEMVLLEIEVMNQLNHRNL 
IQL YAAIETPHEI VLFME\YECPK* W* GLGGGT 
TRHGASR^GGVCAHSIEGGELFERIVDEDYHLT 
EV 


509 


1859 


A 


3949 


31 


392 


LTKTPSPREKGRGVLSVLLMMI*KCRVIFVKIP 
MVFFLQNFC/RTILNVA\WTGD*PNTL*KEQRG 
ITFSDSKS* YBCATKIKTMW YCHKNRYID/ERN 
RIEIPEINPCICDKIIFRKLSMTTQ 


510 


1860 


A 


3954 


1013 


885 


FSETRACCPRLEHSGRIEAHCSLNIPGSSDPPT 
SASSVAATTG 


511 


1861 


A 


3956 


1 


1054 


PPAWAPRSPLIWAPTSGRHPCRAALPWSTSSV 
RWQPSEKQPPPPAHRGPAD SLSTAAG AAELS 
AEG AGKS RG S GEQD WVNRPKT VRDTLL ALH 
QHGHSGPFESKFKKEPALTAVARTARKRKPS 
PEPEGEVGPPK\TTERPSRGCPHPQRGSRSP*L 
LHPLLCLRHHPLPHLIPTGPHRLKRPRMVPVSP 
M AAL IL V ADN AG G S HA S KD ANQ VH S TTRRN 
SNSPPSPSSMNQRRLGPREVGGQGAGNTGGL 
EP VHPASLPD SSLATS APLCCTLCHERLEDTH 
FVQCPSVPSHKFCFPCSRQSIKQQGASGEVYC 
PSGEKCPLVGSNVPWAFMQGEIATILAGDVK 
VKKERDS 


512 


1862 


A 


3957 


1086 


3 


QDRARLDCSSATSAHCNLRLPGS*DSPASASR 
VAGTTDTHHHTWLILGSSVQTGFDHVGQAG 
LELLTSGDPPIS ASES AGIMGMSHCVWP* SWG 
LSHHMAPPQGDGGRARGTPGPEQSFWNLSC 
H* PRCQ VPS * LMTQL/F WGRHQYNPTMBCRGK 
LRHREACSLPLPGEGEPGLQPSS\* SQNPCSSPL 
FHHGL*A\VLWCPELLLQGQARRH*RSPPS/FK 
CPATLSLTAWSQTKRLRSQFLLLP WL* RAL* H 
PP\CHWPSRRSLGDPLLPRSQG*RDGT*ASTFC 
S YF* DTESHL VAQAG VQ WRDLGSLQPPCPRL 
K\RFSRLSPPSSYTIIRYVPSIILAESCISSRDRIP 
PSRPDRSRNSNSLSR 


513 


1863 


A 


3961 


3038 


476 


VALTTSMCCNKQVIVIDKIKSASIADRCGALH 

VGDHIL SIDGTSME YCTLAEATQFL ANTTDQ 

VKLEILPHHQTRLALKGPDHVKIQRSDRQLT 

WDSWASNHSSLHTNHHYNTYHPDHCRVPAL 

TFPKAPPPNSPPALVSSSFSPTSMSAYSLSSLN 

MGTLPRSLYSTSPRGTMMRRRLKKKDFKSSL 
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SLAS STVGLAGQ WHTETTEVVLTADPVTGF 

GIQLQGSVFATETLSSPPLISYIEADSPAERCG 

VLQIGDRVMAINGIPTEDSTFEEASQLLRDSSI 

TSKVTLEIEFDVAESVIPSSGTFHVKLPKKHN 

VELGITISSPSSRKPGDPLYISDIKKGSVAHRT 

GTLELGDKLLAIDNIRLDNCSMEDAVQILQQC 

EDLVKLKIRKDEDNSDEQES SGAIIYTVELKR 

YGGPLG\ITISGTEEP\FDL*IISSLTKGGLAERT 

GAIHIGDRILVAINS SSLKGfCPLSEAlHLLQMAG 

ETVTLKIKKQTDAQSASSPKKFPISSHLSDLGD 

VEEDSSPAQKPGKLSDMYPSHGCPSVDSAVD 

S WDG S A\IDT S\YGTEGT\ SFQ AS G YXNFNTYD 

WRSPKQRGS\LSPVT\KPRSQTYPDVGLSYED 

WDRSTASGFAGAA\DSAETEQEENFWSQALE 

DLETCGQS GILRELEATIMSGSTMSLNHEAPT 

PRSPAGSDRPSFQERSSSRPHYSQTTRSNTLPS 

DVGRKSVTLRKMKQEIKEIMSPTPVELHKVT 

L YKD SDMEDF GF S V ADGLLEKG V Y VKNIRP A 

GPGDLGGLKPYDRLLQVNHVRTRDFDCCLV 

VPLIAESGNKLDLVISRNPLASQKSIDQQSLPG 

D*SEQNSAFFQQPSHGGNLETREPTNTL 


514 


1864 


A 


3967 


833 


800 


LEKQGVSGMATKRLARQLGLIRRJCSIAPANG 

NLGRSKSKQLFDYLIVIDFESTCWNDGKHHH 

SQEIIEFPAVLLNTSTGQIDSEFQAYVQPQEHPI 

LSEFCMELTGIKQAQVDEGVPLKICLSQFCK 

WIHKIQQQKNIIFATGISEPS/DF* SKIMCICYL 

VR*RISYTY*SKHKSKGC 


515 


1865 


A 


3969 


492 


182 


CRFWGISTHCDTCDPLSPQTTEG**EGDLWSL 
DLLGPEFL ARKPLFKTKTYQ STF* SISKNE/FTC 
PNFIIEEGTDLIF\*QVKHNPCHRLTPEEGTVQL 
NRADS 


516 


1866 


A 


3977 


2 


1357 


KMLC/QKE SN YIRLKRAKLMDJCSMF VKIKTLGI 

GAFGEVCLARICVDTKALYATKTLRKKDVLL 

RNQVAHVKAERDILAEADNEWVVRLYYSFQ 

DKDNLYFVMDYIPGGDMMSLLIRMGIFPESL 

ARFYIAELTCAVESVHKMGFIHRDIKPDNILID 

RDGHIKLTDFGLCTGFRWTHDSKYYQSGDHP 

RQDSMDFSNEWGDPSSCRCGDRLKPLERRAA 

RQHQRCLAHSLVGTPNYIAPEVLLRTGYTQL 

CDWWSVGVILFEMLVGQPPFLAQTPLETQM 

KVINWQTSLHIPPQAKLSPEASDLIIKLCRGPE 

DRLGKNGADEIKAHPIF*NQFDFSQ* PED SRS 

AFKQFP*NHTTPTDTSNFDP\VDPDKXWSDDN 

EEENVNDTLNGWYKNGKHPEHAFYEFTFRRF 

FDDNGYPYNYPKPIEYEYINSQGSEQQSDEDD 

QNTGSEIKNRDLVYV 


517 


1867 


A 


3980 


1358 


1022 


FFFKKFTQSLGFLLFSFSFLFSCFFFFHFVLFCY 
VFLDRVPLCHPGWSAVVQSQVT/VNLPPSWD 
*RCRPPH/LANLCNFCRD\SFTTLPRLVLNTWA 
QAIFQPQPPKVLGLQV 


518 


1868 


A 


3986 


974 


666 


SPEMESHPITQAG VQ WHHLS SLQPLPPGFK*F 
b Cr bErJb^LVjrY Krl V r PCJL AN bvrbv hMu\l H LM 
VGQAGLELLTSGDLPALASQSAGITGXSHRAR 
PENGFENIF 


519 


1869 


A 


3994 


751 


126 


NQGLRHVGLCRTCLVNQMFASSILGKSHHHS 

LISINQGHNALWKAAG\PLPLKAGYC\QSFSPC 

DSLKYGNSWDEKDLTVPQRDTHKRSVLRWIS 

QRGKVLAVEMEEGHCLLVLPLGTECLGIKNPIV 

HLFSSEMGE\NRPMVG\ARHVYSNAALLSFTP 
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LRCLGGEKHKSGLHARPVIVPSLELHYDMDSI 
AHVXFADLLLIITLPSYYIPFC 


520 


1870 


A 


3999 


882 


698 


QSFRLSLLSSWDYRHM*PRLANF*T\FFCRDR/ 
SLALLPRLVSNSWPQAILPPRPPKVLGLQT 


521 


1871 


A 


4011 


1346 


1178 


FFF*ETVSCSAS*AGVRSHDNSSLQPPSPG\SSN 
PPTSASHVAGATGTHHHAWLLSV 


522 


1872 


A 


4015 


2 


377 


QGIALLTRMGESVKHVTGGYKLRTRPLEFAA 
IGDYLDTFALKLGTIDRIAQRIIKEEIEYLVELR 
EYGPVYSTWSALEGELAEPLEGVSACIGNCST 
AL* ELTDDMTEDFLF VLREYIL Y SD SMK 


523 


1873 


A 


4018 


341 


19 


ERVIHNQIQQAQRSPHIFNARRSS/PRPN1VELP 
KVKEVCKTSKS/GQVIYKGVSIRLRANFLAEP 
L*NRREWDEAIKVLKEKQ\FLSKMVYPANLSF 
GNEGDITSFPAK 


524 


1874 


A ■ 


4020 


1067 


743 


FFLRWSL/DSVAQAGVKWCNLGSLQAPPPGF 
TPFSCLSLPSSWDYRHPPPRL AN*LTNFLCF* * 
RQGFTVLARMVLIS*PHDLPASASQSAGITGL 
SHCSWPTSSILS 


525 


1875 


A 


4021 


781 


351 


QFRVIFFFLRRSHSVAQAGMQWHDHSLLQPL 
PPRLKQ/F/SHLSPPSIWDYRRVPPCLVNFSIFF 
VETGSCQPCLQLLGSSNPPASASQSAGIAGISH 
QGQPE* SFDIRFAC VIAALRETFQCLCS ASR VN 
NKIINRPTHPVESSF 


526 


1876 


A 


4024 


80 


341 


TPS ST SRGTEEQQ S SKMA WQRREEKEHLN YR 
RS S AEDG WKADKP/VDG* TPGEDHLPTPSPFQ 
LHIHS SESQLHHS VKSPPSLSFRLM 


527 


1877 


A 


4026 


593 


230 


DFYLYPERKKRGQMMTAVSLTTRPQESVAFE 
DVAVYFTTKEWAIMGXPAERALYRDVMLEN 
YGGCGPL*CHPTSKPALVFS\LEQGKESCFSPA 
TGSSLSRNDWRAGWIGYLELRRYTYLS 


528 


1878 


A 


4028 


1160 


242 


GTSELLCIQRWNWGPAFPPRPGLALAPTLQLL 

VEMGSAKSVPVTPARPPPHNKHLARVADPRS 

PSAGILRTPIQVESSPQPGLPAGEQLEGLKHAQ 

DSDPRSPTLGIARTPMKTSSGDPPSPLVKQLSE 

VFETED SKSNLPPEP VLPPEAPLS SELDLPLGT 

QLSVEEQMPPWNQTEFPSKQVFSKEEARQPT 

ETP V ASQ S SDKP SRDPETPRS S\G SMRNR WKP\ 

NSSKVIAGKSPLHPSCQDDNSPGTLTLRQGKA 

AFKPLSENVSELK\EGA\ILGTGR\LLKTEGRA 

WEQGQD\HDKENQHFPLVES 


529 


1879 


A 


4039 


2 


366 


KDMVLIMEMQ SMITMKCPQ YL* E*RKIPDITK 
CW*GCGSTGILIFC/WS*PL*KTI*QPR*FKQI*T 
ILTIIYSIM*EHTFHNAGV*LSDIYPRFMKGYV 
HTEICT* MFI A VLF V V VKT WKQF 


530 


1880 


A 


4057 


358 


3 


LLEYNGNTIVTVFTKAQNKKNKGSRSILFKQL 
RKYGSRINLLKSKHDKNICTEN YKT* MKEIE A 
/DTDKWKDILCS WIRRIHMKDILCS WIGRTHV 
VKISILPKVNYRFYLISIKIIMAI 


531 


1881 


A 


4061 


50 


278 


TQGTEEIYKISSCEWVQASFSTPLITLHDFKIY 
HKATVIKMVWYWHRQ*KFSKN/RIESSEIEPH 
IYDQFIFDKGEKIIQEKGNSFFNN/MCWKNWIF 
T*KR 


532 


1882 


A 


4069 


19 


368 


NDLLENFKFWE*FKE*LENINGTVTEKETGGV 
YKEL S SPK YS GTRQF YG QTI SNFPGKIISMV Y 
KLF QNTE/TEGRHPI SL YEFRITLITIPNKDNI YL 
QIWMPVSLMNIVTLKCPT 


533 


1883 


A 


4076 


1 


355 


PIRKFTKVAG * KSNTPK* L AFLHINNEQFENKI/ 
ITNI/PFIIASKRIKYSGISLTKEMKDLYTETLLR 
KIKEDTNKWKX>I/SCFWVGR^NIVKMPKA^IC 
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IFNAIPIKJVLPMMCMAKIEKNSS 


534 

> 


1884 


A 


4088 


3 


1931 


IIDSSTRRMESERSPLYRQLIDLGYLSSSHWNC 

GAPGQDTKAQSMLVEQSEKLRHLSTFSHQVL 

QTRLVDAAKAENLVHCHCLDIFINQAFDMQR 

DLQITPKRLEYTRKKENELYESLMNIANRKQE 

EMKDMIVETLNTMKEELLDDATNMEFKDVI 

VPENGEPVGTREIKCCIRQIQELIISRLNQAVA 

NKLISSVDYLRESFVGTLERCLQSLEKSQDVS 

VHITSNYLKQILNAAYHVEVTFHSGSSVTRM 

LWEQIKQ1IQRITWVSPPA1TLEWKRKVAQEAI 

ESLSASKLAKSICSQFRTRLNSSHEAFAASLRQ 

LEAGHSGRLEKTEDLWLRVRKDHAPRLARJLS 

LESRSLQDVLLHRKPKLGQELGRGQYGWYL 

CDNWGGHFPCALKSVVPPDEKHWNDLALEF 

HYMRSLPKHERLVDLHGSVIDYNYGGGSSIA 

VLLIMERLHRDL YTGLKAGLTEETRL QI ALD V 

VEGIRFLHSQGLVHRDIKLKNVLLDKQNRAKI 

TDLGFCKPEAMMSGSIVGTPIHMAPELFTGK 

YDNSVDVYAFGILFWYICSGSVKLPEAFERCA 

SKBHLWNNVRRGARPERLPVFDEECWQLME 

AC WD GDPLKRPLLGI VQPMLQGIMNRLCK S\ 

NSEQPNRGLDDST 


535 


1885 


A 


4090 


2 


417 


ALMPHEANYEEIFLKTDKDMDGFESGLEVRE 
IFLKTR/GLPSTLLAHIWALCDSKDCGKLSKD 
HFALAFHLIT\QKLIKGIDPPLVLTPEKISPSNR 
ASLQKVTELTRKPVCIIFKGTIL WRITD S I WMK 
HNRKRIWLRA 


536 


1886 


A 


4102 


569 


829 


DHQK* KNIPC S WIGRINI VKM S ILPKAI YRF S AI 
PIKIPMTFFTEI*S*NVYRTTKTQE*AKAILSKK 
EQNLEESHYLDFK* YYRAV 


537 


1887 


A 


4104 


54 


281 


SIDCEHLIRRMLVLDP SKRLTIAQIKEHKWML 
IE VP VQRP VL YPQEQENEP SIGEFNEQ VLRLM 
HSLGIDQQKTIE 


538 


1888 


A 


4109 


141 


314 


IRHIPLKIRSVVSHLKCFYKFILTFFFAGCSQPL 
VPRENITAWMNAIGLIITALPVS 


539 


1889 


A 


4111 


268 


1 


ASRPWGHSYP*FNQQEVDTLKRPIASSEI*MM 
I*KFAT\KKSPGPYRFTAEFSHTFKEDLVPILW 
PLFPKIYREGTLPHSFYEASITL 


540 


1890 


A 


4142 


198 


2064 


PEPGAGRAATP WGPLF WRGRGS GRCEKAAE 

AALGDFLGLHRRTQQPAVDRLLSDASAQWR 

VRGHGGVRESGRAPQQPGRRRGRRPRKRPR 

GRWRREGCGAGGRGVCVAAWSQRSIAGNN 

DYRLFHKMSNSHPLRPFTAVGEIDHVHILSEH 

IGALLIGEEYGDVTFVVEKKRFPAHRV1LAAR 

CQYFRALLYGGMRESQPEAEIPLQDTTAEAFT 

MLLKYIYTGRATLTDEKEEVLLDFLSLAHKY 

GFPELEDSTSEYLCTILNIQNVCMTFDVASLY 

SLPKLTCMCCMFMDRNAQEVL S SEGFL SLSK . 

TALLNIVLRDSFAAPEKDIFLALLNWCKHNSK 

ENHAEIMQAVRLPLMSLTELLNVVRPSG1XSP 

DAILDAIKVRSESRDMDLNYRGMLIPEENIAT 

MKYGAQVVKGELKSALLDGDTQNYDLDHG 

FSRHPIDDDCRSGIEIKLGQPSIINHVRILLWDR 

DSRSYSYFIEVSMDELDWVRVIDHSQYLCRS 

WQKLYFPARVCRYIRIVGTHNTVNKIFHIVAF 

ECMFTNKTFTLEKGLIVPMENVATIADCASVI 

EGVSRSRNALLNGDTKNYDWDSGYTCHQLG 

SGAIVVQLAQPYMIGSIRVLLWDCDDRSY 


541 


1891 


A 


4146 


282 


778 


GTLGYPNGARGQPQDNFFAHQWSHHPPISAC 
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HAESENFAFWQDMKWKNKFWGKSLEIVPVG 
TVNVSLPRFGDHFEWNKVTSCIHNVLSGQRW 
IEHYGEVLIRNTQDSSCHCKITFCKAKYWSSN 
VHEVQGAVLSRSGRVLHRLFGKWHEGLYRG 
PTPGGQCIWKP 


542 


1892 


A 


4147 


44 


433 


SVDAYVCNDIVFSYRTTITLLEGA*LTHRYVA 

QDPKQGQLRSLHLTCDSAPAGSQGTWSTSCR 

INHLIFRGGAQITFLATFDDSPKAVLGDRLLLT 

ANVSSENNTPRTSKTTFQLELSVKDAVYTW 

SSH 


543 


1893 


A 


4153 


678 


11 


TISYPQCLTQMYFLISFANVDTFLLPIMALDH 

YVAICSALQ*CSIITP/ELCQGLPVLA*AGSSLIS 

PVHTVIMSRLAFCSSAQISHFYRDAYLLMKIA 

CSHT*\NQHVFLGAVVLFLAPCALILVSYIRIA 

AAILRIPSPTRRRKACSICSSHLSLVTLFYGTV 

LGICI * PPDSFS AQDAI ATIMYT VVTSMLNPFI Y 

SLMNKEVQEAVRRLFSRGSHSSWCW 


544 


1894 


A 


4158 


3 


538 


LLYAQAGVQ*LNLSSLQPQPAGLKQSSHPSLP 
SSWDYRYSTPHPANFFVEMEFHHVAQAGLEL 
LGSGDLPTSTSHSAGITGNASHHAPPRLISSEGS 
LLGHLLCLPMVFPLLCVFVLISSSLAGEEAAG 
LRVQKLWPAVVLSHLPVCWFHCSGIWSEVIE 
LKVGREGHVLPWQAHVVEF 


545 


1895 


A 


4160 


1 


412 


HPLGLGLVPSEIFSPQDKKAADGSILAPARGE 
DLEAGLKGSFMDGRLQASVSVFRIQRVGSAM 
QDTASAMPCLPYYPTSHCFMAGGKSRSQGW 
ELEL SGEPAPGWQVL AGYTYTQ ARYLRD ASE 
ANVGQPLRPVDPR 


546 


1896 


A 


4174 


1252 


1190 


FFQVFIFLFLIFFKTEFHSCCPGAVQWHDLDSL 
QPPPPRFKGFSCLSLPSSWDYRHAPAIIPANFV 
FLVETGFLHV\GQ\ASLELPTSGDTPASVASQ S A 
GITGVSHHA*PRASGRRCW 


547 


1897 


A 


4176 


3029 


1 


AGPDGLAAPASCQGARGQTRVPGAFSWLAP 

GSHHASEGLAPGVPPAGGVSAQELTAPPQEG 

WGLG APP AAPRPE SDEKRAG SD A VRSF SRG A 

RDSLGQRRLGGTRGAGPAGKGAQRTMGPAS 

GFHSFPPRPHQEPSPRSSCWQHLLWHCPWPQ 

PSRLPRLTPAQLLQGPGVLAAPPGP* HVPGFL 

AQSPWPLPSGPRSP*DPLHQGALVPLPQGGSP 

HTAPHCLPSVLSPAIQQPLLPTAST/SSRSPPAS 

TMAPIPSALAVWEPAGSSPQLSSAPADSS\PLP 

ALPKVLPPWTQKPLLGCLCQSPLPLLSPPDQI/ 

RCPPACSPAAASSFSFESQPCPSAPSKASPAPA 

ALU VGPHHPP* SQQPQSQS VHPHGPGGPQPPL 

AAS SLF WMFCQPPPPHPQFL WHRPLPVTGKA 

LAS\PLCFRPAPGSLRQTPLPPQFHIPRPGLSAP/ 

PPPASGTSDSSDSRSPSASAARVWPPA\SPPPP 

AARHRPHPPEYFLSPCPFSCGFPRLLGRPRRPQ 

ALQTPRAWDLPPGSSPAPLCSGPELP*APPPLP 

PFPRVA*LGSGHPPSAQVPGLW*RCV*GHPIP 

RPVGHS* SGPPHSPPL* APPQAWPLELPPSRQC 

LQPLHLRAAQPLDPCCSLSPPGPPLPVPALPS 

WPGRP*SPSPASSQPPYHAGLPGPQSSPLPPGL 

PQLPSLRSGSQQPLLFFQCPGPGAVWGKGSPQ 

PLSPHPPPP/ARTQTFPVASRSLSPGTAPYSVCL 

TPSRSASSLPEVVLASSLPKIPQSSGSXPLGPTSP 

MP*CFHRPSPPLP/LSSPFPA\LRPQAPQFPLHLP 

P*PPAPSPGCPLPPLAQQHQPSPPSPHARSTLT 

PPLWPSLALLP*PLPPPPPVPSFSASLLCSLPAH 
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GTPASPGLGRSCLGKPQTLPWISFWPPSGRLA 
PGTWQPW/PVSPAPLSCLSAWDPWELPSPQPQ 
VCSTAELPTSCLLSSPGP\PAFQPPRFGCL*GPP 
GPPGLPPLQSSLSFPPPPPPVPQPPAPPALQWG 
LHLPGGRTK 


548 


1898 


A 


4180 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTK 

KIQFHQELLVLFWKLCDFNKVGQPRGALQGD 

GEQLPQ*PGGRDSVRLRGVGQSCPSLELSPLG 

PSPHP*KFLFFVLKSSDVLDILVPILFFLNDAR 

ADQSRVGLMHIG VFILLLLS GECNFGVRLNKP 

YSIRVPMDIPVFTGTHADLLIVWFHKIITSGHQ 

RLQPLFDCLLTIVVNVSPYLKSLSMVTANKLL 

HLLEAFSTTWFLFSAAQNHHLVFFLLEVFNNI 

IQYQFDGNSNLVYAIIRKRSIFHQLANLPTDPP 

TIHKALQRRRRTPEPL SRTGS QGGAPPWRAPA 

PLPLQSQAPSRPVWWLLQALTS*PRSPRCQR 

MAPCGPWNLSPSRAWRMAARLRGSPARHGG 

SSGDRP/HSSASGQWSPTPEWVLSWKSKLPLQ 

TIMRLL Q VL VPQ VEKICIDKGLTDE SEILRFLQ 

HGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


549 


1899 


A 


4191 


858 


321 


LPWQRLG VLL S RGKM A VTG WLE SLRTAQKT 

ALL QD GR R K VH YLFPD GKEMAEE YDEKTSE 

LLVRKWRVKSALGAMGQWQLEVGDPAPLG 

AGNLGPELIKESNANPIFMRKDTKMSFQWRIR 

NLPYPKDVYSVSVDQKERCIIVRTTNKKYYK 

KFSIPDLDRHQLPLDDALLSFA\TPTAP 


550 


1900 


A 


4192 


1 


1980 


IRHTGSDIAGVCGWLLLSGPCGVGLDLDSRLL 

GASAMRRSEVLAEESIVCLQKALNHLREIWE 

LIGIPEDQRLQRTEVVKKHIKELLDMMIAEEE 

SLKERLIKSISVCQKELNTLCSELHVEPFQEEG 

ETTILQLEKDLRTQVELMRKQKKERKQENLKL 

LQEQDQELCVEILCMPHYDIDSASVPSLEELNQ 

FRQHVTTLRETKASRREEF/VSSIKRQIILCME 

ELDHTPDT SFERD WCEDED AFCLSLENI AT\L 

QKLLRQVLEMQKS QNEAVCEG\LRTQI\RELW 

DRLQIPEEEREAVATIMSGSKAKVRKVALQ\LE 

VDRLEELEKCKTMKK VIE AIRVEL VQ Y WDQ C 

FYS QEQRQAFAPFC AEDYTESLLQLHDAEI VR 

LKNYYEVHKELFEGVQKWEETWRLFLEFER 

KASDPNRFTNRGGNLLKEEKQRAKLQKMLP 

KLEEELKARIELWEQEHSKAFMVNGQKFME 

YVAEQWEMHRLEKERAKQERQLKNKKQTET 

EMLYGSAPRTPSKRRGLAPNTPGKARKLNTT 

TMSNATANSSIRPIFGGTVYHSPVSRLPPSGSK 

PVAASTCSGKKTPRTGRHGANKENLELNGSI 

LSGGYPGSAPLQRNFSINSVASTYSEFADPSLS 

DSSTVGLQRELSKLASKSDATSGILNSTNIQS 


551 


1901 


A 


4194 


3 


1008 


AWHEGLVSSPAIGAYLSASYGDSLVVLVATV 

VALLDICFILVAVPESLPEKMRPVSWGAQISW 

KQADPFASLKKVGKDSTVLLMCITVCLSYLPE 

AG\QYSSFF\LYLR\QVIGFG\TVKIAAFIAMVGI 

L SI VAQTAFLSILMRSLGNKNT VLLGLGFQML 

QLAWYGFGSQAWMMWAAGTVAAMSSITFP 

AISALVSRNAESDQQGVAQGIITGIRGLCNGL 

GPALYGFIFYMFHVELTELGPKLNSNNYPLQ 

GAVIPGPPFLFGACIVLMSFLVALFIPEYSKAS 

GVQKHSNS S SGSLTNTPERGSDEDIEPLLQDS 

SIWELSSFEEPGNQCTEL 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H==Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q^Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaJine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 



552 



1902 



4197 



14302 



ARPPPAPGSRQQKQKAAPGAAAAAELRGAR 

EPAPARRRGTMADGGEGEDEIQFLRTDDEVV 

LQCTATIHKEQQKLCLAAEGFGNRLCFLESTS 

NSKNVPPDLSICTF VLEQ SLS VRALQEMLANT 

VEKSEGQVDVEKWKFMMKTAQGGGHRTLL 

YGHAILLRHSYSGMYLCCLSTSRSSTDKLAFD 

VGLQEDTTGEACWWTIHPASKQRSEGEKVR 

VGDDLILVSVSSERYLHLSYGNGSLHVDAAF 

QQTLWSVAPISSGSEAAQGYLIGGDVLRLLH 

GI IMDE CLT VP S GEHG EEQRRT VH YE GG A V S 

VHARSLWRLETLRVAWSGSHIRWGQPFRLR 

HVTTGKYLSLMEDKNLLLMDKEKADVKSTA 

FTFRSSKEBCLDVGVRKE VDGMGTSEIKYGD S 

VC YIQH VDTGL WLT YQ S VD VKS VRMG S I QR 

KAIMHHEGHMDDGISLSRSQHEESRTARVIRS 

TVFLFNRFIRGLDALSKKAKASTVDLPIESVSL 

SLQDLIGYFHPPDEHLEHEDKQNRLRALKNR 

QNLFQEEGMINLVLECIDRLHVYSSAAHFAD 

VAGREAGESWKSILNSLYELLAAL1RGNRKN 

CAQFSGSLDWLISRLERLEASSGILEVLHCVL 

VESPEALNIIKEGHIKSIISLLDKHGRNHKVLD 

VLCSLCVCHGVAVRSNQHLICDNLLPGRDLL 

LQTRL VNH V S SMRPN1FL G V S EGS AQ YKK W Y 

YELMVDHTEPFVTAEATHLRVGWASTEGYSP 

YPGGGEEWGGNGVGDDLFSYGFDGLHLWSG 

CIARTVSSPNQHLLRTDDVISCCLDLSAPSISF 

RINGQPVQGMFENFNIDGLFFPVVSFSAGIKV 

RFLLGGRHGEFKFLPPPGYAPCYEAVLPKEKL 

KVEHSREYKQERTYTRDLLGPTVSLTQAAFT 

PIPVDTSQIVLPPHLERIREKLAENIHELWVMN 

KIELGWQYGPVRDDNKRQHPCLVEFSKLPEQ 

ERNYNLQMSLETLKTLLALGCHVGISDEHAE 

DKVKKMKLPKNYQLTSGYICPAPMDLSFIKLT 

PSQEAMVDKLAENAHNVWARDRIRQGWTY 

GIQQDVKNRRNPRLVPYTPLDDRTKKSNKDS 

LREAVRTLLGYGYNLEAPDQDHAARAEVCS 

GTGERFRIFRAEKTYAVKAGRWYFEFETVTA 

GDMRVGWSRPGCQPDQELGSDERAFAFDGF 

KAQRWHQGNEHYGRSWQAGDVVGCMVDM 

NEHTMMFTLNGEILLDDSGSELAFKDFDVGD 

GFIP VC SLG V AQ VGRMNFGKD VS TLK YFTI C 

GLQEGYEPFAVNTNRDITMWLSKRLPQFLQV 

PSNHEHIEVTRIDGTIDSSPCLKVTQKSFGSQN 

SNTDIMFYRLSMPIECAEVFSKTVAGGLPGAG 

LFGPKNDLEDYDADSDFEVLMKTAHGHLVP 

DRVDKDKE ATKPEFNNHKD Y AQEKJP SRLKQ 

RFLLRRTKPDYSTSHSARLTEDVLADDRDDY 

DFLMQTSTYYYSVRIFPGQEPANVWVGWITS 

DFHQYDTGFDLDRVRTVTVTLGDEKGKVHE 

SIKRSNCYMVCAGESMSPGQGRNNNGLEIGC 

VVDAASGLLTFIANGKELSTYYQVEPSTKLFP 

AVFAQATSPNVFQFELGRIKNVMPLSAGLFKS 

EHKNPVPQCPPRLHVQFLSHVLWSRMPNQFL 

KVDVSRISERQGWLVQCLDPLQFMSLHIPEEN 

RSVDILELTEQEELLKFHYHTLRLYSAVCALG 

NHRVAHALC SH VDEPQLL YAIENKYMPGLLR 

AGYYDLLIDIHLS S YATARLMMNNE YI VPMT 

EETKSITLFPDENKKHGLPGIGLSTSLRPRMQF 

SSPSFVSISNECYQYSPEFPLDILKSKTIQMLTE 

AVKEGSLHARDPVGGTTEFLFVPLIKLFYTLLI 
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D=Aspartic Acid, E^Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
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Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine s V=Valine, W=Tryptophan, 
Y=Tyrosine, XHJnknown, *^Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














MGIFHNEDLKHILQLIEPSVFKEAATPEEESDT 

LEKELSVDDAKLQGAGEEEAKGGKRPKEGLL 

QMKLPEPVKLQMCLLLQYLCDCQVRHRIEAI 

VAFSDDFVAKLQDNQRFRYNEVMQALNMSA 

ALTARKTKEFRSPPQEQINMLLNFKDDKSECP 

CPEEIRDQLLDFHEDLMTHCGIELDEDGSLDG 

NSDLTIRGRLLSLVEKVTYLKKKQAEKPVES 

DSKKS STLQQLISETMVRWAQES VIEDPELVR 

AMFVLLHRQYDGIGGLVRALPKTYTINGVSV 

EDTINLL ASLGQIRSLL S VRMGBCEEEKLMIRG 

LGDIMNNKWYQHPNLMRALGMHETVMEV 

MVNVLGGGESKEITFPKMVANCCRFLCYFCR 

ISRQNQKAMFDHLSYLLENSSVGLASPAMRG 

STPLDVAAASVMDNNELALALREPDLEKVVR 

YLAGCGLQSCQMLVSKGYPDIGWNPVEGER 

YLDFLRFAVFCNGESVEENANVVVRLLIRRPE 

CFGPALRGEGGNGLLAAMEEAIKIAEDPSRD 

GPSPN S GSSKTLDTEEEEDDTIHMGNAIMTF Y 

SALIDLLGRCAPEMHLIHAGKGEAIRIRSILRS 

LIPLGDLVGVISIAFQMPTIAKDGNVVEPDMS 

AGFCPDHKAAMVLFLDRVYGIEVQDFLLHLL 

EVGFLPDLRAAASLDTAALSATDMALALNRY 

LCTAVLPLLTRCAPLFAGTEHHASLIDSLLHT 

VYRLSKGCSLTKAQRDSIEVCLLSICGQLRPS 

MMQHLLRRLVFDVPLLNEHAKMPLKLLTNH 

YERCWKYYCLPGGWGNFGAASEEELHLSRK 

LFWGIFDALSQKKYEQELFKLALPCLSAVAG 

ALPPD YMESNYVSMMEKQ S SMD SEGNFNPQ 

PVDTSNITIPEKLEYFINKYAEHSHDKWSMDK 

LANGWIYGEI YSD S SK VQPLMKP YKLLSEKE 

KEIYRWPIKESLKTMLARTMRTERTREGDSM 

ALYNRTRRISQTSQVSVDAAHGYSPRAIDMS 

NVTLSRDLHAMAEMMAENYHNIWAKKKKM 

ELESKGGGNHPLLVPYDTLTAKEKAKDREKA 

QDILKFLQINGYAVSRGFKDLELDTPSIEKRFA 

YSFLQQLIRYVDEAHQYILEFDGGSRGKGEHF 

PYEQEIKFFAKVVLPLIDQ YFKNHRL YFL S AA 

SRPLCSGGHASNKEKEMVTSLFCKLGVLVRH 

RISLFGNDATSIVNCLHILGQTLDARTVMKTG 

LESVKSALRAFLDNAAEDLEKTMENLKQGQF 

THTRNQPKGVTQIIN YTT YALLPMLS SLFEHI 

GQHQFGEDLILEDVQVSCYRILTSLYALGTSK 

SIYVERQRSALGECLAAFAGAFPVAFLETHLD 

KHNIYSIYNTKSSRERAALSLPTNVEDVCPNIP 

SLEKLMEEIVELAESGIRYTQMPHVMEVILPM 

LC S YMSRW WEHGPENNPERAEMCCT ALN SE 

HMNTLLGNILKIIYNNLGIDEGAWMKRLAVF 

SQPITNKVKPQLLKTHFLPLNffiKLKJOO\ATVV 

SEEDHLKAEARGDMSEAELLILDEFTTLARDL 

YAFYPLLIRFVDYNRAKWLKEPNPEAEELFR 

MVAEVFIYWSKSHNFKREEQNFVVQNEINN 

MSFLITDTKSKMSKAAVSDQERKXMKRK GD 

RYSMQTSLIVAALKRLLPIGLNICAPGDQELIA 

LAKNRFSLKDTEDEVRDIIRSNIHLQGKLEDP 

AIRWQMALYKDLPNRTDDTSDPEKTVERVL 

DIANVLFHLEQKSKRVGRRHYCLVEHPQRSK 

KAVWJfflCLLSKQRKRAVVACFRMAPLYNLPR 

HRAVNLFLQGYEKSWIETEEHYFEDKLIEDLA 

KPGAEPPEEDEGTKRVDPLHQLILLFSRTALT 

EKCKLEEDFLYMAYADIMAKSCHDEEDDDG 
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M=Methionine, N=Asparagine, PHProline, 
Q^GIutamine, R=Arginine, S^Serine, 
T— Threonine, V=Valine 3 Tryptophan, 
Y=Tyrosine. X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














EEEVKSFEEKEMEKQKLLYQQARLHDRGAA 

EM VLQTI S ASKGETGPM V AATLKLGI AILNGG 

NSTVQQKMLDYLKEKKDVGFFQSLAGLMQS 

CSVLDLNAFERQNKAEGLGMVTEEGSGEKV 

LQDDEFTCDLFRFLQLLCEGHNSDFQNYLRT 

QTGNNTTVNIIISTVDYLLRVQESISDFYWYY 

SGKDVIDEQGQRNFSKAIQVAKQVFNTLTEYI 

QGPCTGNQQSLAHSRLWDAVVGFLHVFAHM 

QMKLSQDSSQIELLKELMDLQKDMVVMLLS 

MLEGNV VNGTIGKQMVDMLVES SNNVEMIL 

KFFDMFLKLKDLTSSDTFKEYDPDGKGVISK 

RDFHKAMESHKHYTQ SETEFLLSC AETDENE 

TLDYEEFVKRFHEPAKDIGFNVAVLLTNLSEH 

MPNDTRLQTFLELAESVLNYFQPFLGRIEIMG 

SAKRIERVYFEISESSRTQWEKPQVKESKRQFI 

FDVVNEGGEKEKMELFVNFCEDTIFEMQLAA 

QISESDLNERSANKEESEKERPEEQGPRMAFF 

SILTVRSALFALRYNILTLMRMLSLKSLKKQM 

KKVKKMTVKDMVTAFFSSYWSIFMTLLHFV 

ASVFRGFFRIICSLLLGGSLVEGAKKIKVAELL 

ANMPDPTQDEVRGDGEEGERKPLEAALPSED 

LTDLKELTEESDLL SDIFGLDLKREGGQ YKLIP 

HNPN AGL SDLMSNPVPMPEVQEKFQEQKAK 

EEEKEEKEETKSEPEKAEGEDGEKEEKAKED 

KGKQKLRQLHTHRYGEPEVPESAFWKKIIAY 

Q QKLLNYF ARNF YNMRML AEF VAF AINFILL 

FYKVSTS S WEGKELPTRSSSENAKVTSLDSS 

SHRIIAVHYVLEESSGYMEPTVRILPILHTVISF 

FCIIGYYCLKVPLVIFKREKEVARKLEFDGLYI 

TEQPSEDDIKGQWDRLVINTQSFPNNYWDKF 

VKRKVMDKYGEFYGRDRISELLGMDKAALD 

FSDAREKKKPKKDSSLSAVLNSIDVKYQMW 

KLGVVFTDNSFLYLAWYMT 


553 


1903 


A 


4199 


31 


767 


LPELNGRGAGLRRAEPSERGGGAERTQQVAA 
LPLSHGHSHGGGGCRCAAER/VGAARGSAAC 
AYGL YLRIDKGRLQCLNESREGS GRGVFKP W 
ERAD\DRSKFVESDADEELLFNIPFTG\HVKLK 
GIIIMGEDDDSHPSEMRLYKNIPQMSFDDTER 
EPDQTFSLNRDLTGELEYATKISRFSNVYHLS1 
HISKNFGADTTKVFYIGLRGEWTELRRHEVTI 
CNYEASANPADHRVHQVTPQTHFIS 


554 


1904 


A 


4200 


1 


961 


GIPCTEMGNFDNANVTGEIEFAIHYCFKTHSL 

EICIKACKNLAYGEEKKKKCNPYVKTYLLPD 

RSSQGKRKTGVQRNTVDPTFQETLKYQVAPA 

QLVTRQLQVSVWHLGTLARRVFLGEVIIPLAT 

WDFEDSTTQSFRWHPLRAKADKYEDSVPQS 

NGELTVRAKLVLPSRTRKLQEAQEGTDQPSL 

HGQLCLVVLGAKNLPVRPDGTLNSFVKGCLT 

LPDQQKLRLKSPVLRKQACPQWKHSFVFSGV 

TPAQLRQSSLELTVWDQALFGMNDRLLGGTN 

RLGSKGDTAVGGDACSQSKLQWQKVLSSPN 

LWTDMTLVLH 


555 


1905 


A 


4211 


331 


2419 


KENKKARNLRMNQSRSRSDGGSEETLPQDH 
NHHENERRWQQERLHREEAYYQFINELNDE 
D YRLMRDHNLL GTPGEIT SEELQQRLD GVKE 
QL ASQPDLRDGTNYRDSEVPRESSHED SLLE 
WLNTFRRTGNATRSGQNGNQTWRAVSRTNP 
NNGEFRFSLEIHVNHENRGFEIHGEDYTDIPLS 
DSNRDHTANRQQRST\SPVARRTRSQTSVNFN 
GSSSNIPRTRLASRGQNPAEGSFSTLGRLRNGI 
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T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine 3 X=Unknown 9 *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GGAAGIPRANASRTNFSSHTNQSGGSELRQRE 

GQRFGAAHVWENGARSNVTVRNTNQRLEPI 

RLRSTSNSRSRSPIQRQSGTVYHNSQRESRPV 

QQTTRRSVRRRGRTRVFLEQDRERERRGTAY 

TPFSNSRLVSRITVEEGEESSRS STAVRRHPTIT 

LDLQVRVRTRPGENRDRDSIANRTRSRVGLAE 

NTVTIESNSGGFRRTISRLERSGIRTYVSTITVP 

LRRISENELVEPSSVALRS1LRQIMTGFGELSSL 

MEADSESELQRNGQHLPDMHSELSNLGTDN 

NRSQHREGSSQDRQAQGDSTEMHGENETTQP 

HTRNSDSRGGRQLRNPNNLVETGTLPILRLAH 

FFLLNESDDDDRIRGLTKEQIDNLSTRHYEHN 

SIDSELGKICSVCISDYVTGNKLRQLPCMHEF 

HIHCIDRWL SENCTCPICRQP VLGSNIANNG 


556 


1906 


A 


4212 


3 


462 


LQRQRQHPAAAPAVPVRCFTFCFTDIVIMPKR 

KSPENTEGKDGSKVTKQEPTRRSARLSAKPA 

PPKPEPKPRKTSAKKEPGAKISRGAKGKKEEK 

QEAGKEGTAPSENGETKAEEIHISRSTVNVST 

SRGTPPSTLSVKGQIETVRVKGTEN 


557 


1907 


A 


4213 


774 


507 


ARRFSCLTLQTSWGHRH\GPPRP\ANFVFLVET 

GFLHIGQAGHKLPTSGDPPASASQSARITGMS 

HRTWFLASFLIDSCKNFIVYKIMYTL 


558 


1908 


A 


4225 


3 


1253 


TYRHAEREHPETSSATKVSYDYRIIKRPKLLD 

GDQDFSDGRTQKYCKEEDRKYSFQKGPLNRE 

LDCFNTGRGRETQDGQVKEPFKPSKKDSIAC 

TYSNKNDVDLRSSNDKWKEKKKKEGDCRKE 

SNSSSNQLDKSQKLPDVKPSPINLRKKSLTVK 

VDVKKTVDTFRVASSYS1ERQMSHDLVAVG 

RKSENFHP VFEHLD STQNTENKPTGEF AQEIIT 

IIHQ VKANYFP SPGITLHERFSMCMADIHKADV 

NEIPLNSDPEIHRRIDMSLAELQSKQAVIYESE 

QTUKIIDPNDLRHDIERRRKERLQNEDEHIFHI 

ASAAERDDQNSSFSKNYTTQRKDIITHKPFEV 

EGNHRNTRVRPFKSNFRGGRCQPNYKSGLVQ 

KSLYIQAKYQRLRFTGPRGFITHKFRERLMRK 

KKVP 


559 


1909 


A 


4235 


1 


323 


KFSIPFFLRWSFTLV\PRLEGNDMISVHCNLGL 
LGLSHSPASASQVGGITGTQHHTGLIFGFLIET 
EFHH VGQ A GLELLTSGDPPALAFQS AGITGVS 
HHAWLQVLNS 


560 


1910 


A 


4246 


2 


1569 


TLSLLERVLMKDIVTPVPQEEVKTVIRKCLEQ 

AALVNYSRLSEYAKIEGKKREMYELPVFCLA 

SQVMDLTIQNQKDAENVGRLITPAKKLEDTIR 

LAELVIEVLQQNEEHHAEAFAWWSDLMVEH 

AETFL SLFAVDMDAALEVQPPDT WD SFPLFQ 

LL\NDFLRTGLLICGNGK\FHKHLQDLFAPLVV 

R/YMWDLDGSSPIAQSIHRGLLSRESWEPVNN 

G S GT SEDLF WKLD ALQTFIRDLH WPEEEFGK 

HLEQRLKLMASDMIESCVKRTR\IAFEVKLQK 

TSSIQQIFRVPQFNMAPCFNVMGLMAKGSIQP 

KL\CSMEMGQEFAKMWHQYHSKIDELIEETV 

KEMITLLVAKFVTILEGVLAKLSRYDEGTLFS 

SFLSFTVKAASKYVDVPKPGMDVADAYVTF 

VRHS QDVLRDKVNEEMYIERLFDQ WYNS SM 

NVICTWLTDRMDLQLHIYQLKTLIRMVKKTY 

RDFRLQGVLDSTLNSKTYETIRNRLTVEEATA 

SVSEGGGLQGISMKDSDEEDEEDD 


561 


1911 


A 


4257 


1300 


654 


SELVQFLLIKDQKKIPIKRADILKHVIGDYKDI 
FPDLFKRAAERLQYVFGYKLVELEPKSNTYIL 
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/^possible nucleotide deletion. V=possible 
nucleotide insertion 














INTLEPVEEDAEMRGDQGTPTTGLLMIVLGLI 
FMKGNTIKETEAWDFLLAL\GVYPTKKHLIFG 
DPKKLITEDF VRQRYLE YRRIPHTDP VD YEF Q 
WGPRTNLETSKMKVLKFVAKVHNQDPKDW 
PAQ YCEALADEENRARPQPSGPAPS S 


562 


1912 


A 


4260 


1 


1498 


MVTWLYRFLPTSNMAAKLRSLLPPDLRLQF 

WLHARLQKCFLSRGCGSYCAGAKASPLPGK 

MAMGLMCGRRELLRLLQSGRRVHS VAGPS Q 

WLGKPLTTRLLFPAAPCCCRPHYLFLAASGPR 

SLSTSAISFAEVQVQAPPVVAATPSPTAVPEV 

AS GETAD VVQTAAEQSFAELGLGS YTP VGLI 

QNLLEFMHVDLGLPWWGAIAACTVFARCLIF 

PLIVTGQREAARIHNHLPE1QKFS SRIREAKL A 

GDHIE Y YKAS SEMALYQKKHGIKL YKPLILPV 

TQAPIFISFFIALREMANLPVPSLQTGGLWWF 

QDLTVSDPIYILPLAVTATMWAVLELGAETG 

VQSSDLQWMRNVIRMMPLITLPITMHFPTAV 

FMYWLSSNLF SLVQ VSCLRIPA VRTVLKIPQR 

WHDLDKLPPREGFLESFKKGWKNAEMTRQ 

LREREQRMRNQLELAARGPLRQTFTHNPLLQ 

PGKDNPPNIPSS\SSSSSKPKSKYPWHDTLG 


563 


1913 


A 


4265 


623 


116 


MGGLAPTQTLEPT\REYQNTQLSVSYLLPEQN 

THGTRRTLSSGPSNNLPLPLSSSATMPSMQCK 

HRSPNGGLFRQSPVK/TPPIPMSFQPVPGGV\L 

PRGSGNPPHGTSILTAPPALLPHPPTHPTQQSF 

LIQENNNTNHTHSHTHTYTETLSFFLYICVNN 

DRMEWGKSVF 


564 


1914 


A 


4270 


3 


368 


ILKRKLSSLNSEVSTIQNTRMLAFKATAQLFIL 
GCTWCLGLLQVGPAAQVMAYLFTIINSLQGF 
FIFLVYCLLSXQQVQKQYQKWFREIVKSKSES 
ETYTLSSKMGPDSKPSEGDVFPRTSE 


565 


1915 


A 


4288 


83 


406 


RNSRPLWCSPPASQPRQAPVSQSCCCPLPSSSS 
PPSALLAPTKPRALGTLRL YECSPEL GTTMLP 
PAWLLMLCQAPRPQDPDPRJLTQPEKSLQEAP 
GQTGA SRTPRT 


566 


1916 


A 


4298 


1041 


229 


LNSSQKLACLIGVEGGHSLDS SLSVLRSFYVL 
GVRYLTLTFTC STPWAESSTKFRHHM YTNVS 
GLTSFGEKWEELNRLGMMIDLSYASDTLIRR 
VLEVSQAPVIFSHSAARAVCDNLLNVPDDILQ 
LLKKNGGIVMVTLSMGVLQCNLLANVSTVA 
DHFDHIRAVIGSEFIGIGGNYDGTGRFPQGL\E 
D VST YPVLIEELLSRS W SEEELQGVLRGNLLR 
VFRQVEKVREESRAQSPVEAEFPYGQLSTSCH 
FHL G ASE WTPRLLI WR 


567 


1917 


A 


4299 


1 


1106 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

WYGPNTVAQVLKKLAVFDTWS SLAVHIAMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CNUrbPACjAEV I JNRPISP WRPLVLE1PLREGLTD 

INEAYVETLKHCFMMPQSLGVIGGKPNSAHY 

FIGYVGEELIYLDPHTTQPAVEPTDGCFIPDES 

FHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 

G AECCLGMTRKTFGFLRFFF SMLG 


568 


1918 


A 


4300 


2012 


1843 


SRKFLTITPIVLYFLTSFYTKYDQIHFVLNTVS 
LMSVLIPKLPQLHGVRIFGINKY 


569 


1919 


A 


4302 


186 


531 


WTFCLFL/WWVPESARWLLTQGHVKEAHRY 
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LLHCARLNGRPVCEDSFSQEVRVNVCVSMHI " 

CVWWGVGCVKCLPPRAIIinWQEKPLGPHRT 

VTESKLEAEGKTKEKAREKERKKKS 


570 


1920 


A 


4308 


3 


869 

• 


RSGQGKVYGLIGRRRFQQMDVLEGLNLUTIS 

GKRNKLRVYYL S WLRNKILHNDPE VEECKQG 

WTTVGDMEGCGHYRVVKYERIKFLVIALKSS 

VEVYAWAPKPYHKFMAFKSFADLPHRPLLV 

DLTVEEGQRLKVIYGS S AGFHAVDVDSGNS Y 

DIYIPVHIQSQITPHAIIFLPNTDGMEMLLCYE 

DEGVYVNTYGRIIKDVVLQWGEMPTSVAYIC 

SNQIMGWGEKAffilRSVETGHLDGVFMHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTL 

NRNCIMNW 


571 


1921 


A 


4309 


9 


524 


A SREMD VTKVCGEMRYQLNKTNMEKDE AE 
KEHREFRAKTNRDLEIKDQEIEKLRIELDESK 
QHLEQEQQKAALAREECLRLTELLGESEHQL 
HLTRQEKDSIQQSFSKEAKAQALQAQQREQE 
LTQKIQQME AQHDKTENEQ YLLLT S QNTFLT 
KLKEECCTLAKKLEQISQ 


572 


1922 


A 


4318 


1 


1119 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

WFTYRECNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

W YGPNT V AQVLKKL AVFDT W S S L A VHI AMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLNT 

DINEAYV\ETL\KHCFHGWPQFPG/VVHREGK 

PNSAHYFIGYVGEELIYLDPHTTQPAVEPTDG 

CFIPDESFHCQHPPCRMSIAELDPSIAVVRGGH 

LSTQAFGAECCLGMTRKTFGFLRFFFSMLG 


573 


1923 


A 


4333 


363 


1066 


GGVPVGLASKPFQILYGHTNEVLSVGISTELD 
MAVSGSRDGT VIIHTI QKGQ YMRTLRPPCE S S 
LFLTIPNLAISWEGHIVVYSSTEEKTTLK\ERM 
HYICFSINGKYLGSQILKEQVSDICIIGEHIVTG 
SIQGFLSIRDLHSLNLSINPLAMRLPIHCVCVT 
KEYSHILVGLEDGKLIVVGVGKPAEVKPSISN 
FISHAVGDYFGSPSFQLIEKSPLGINKLKAKFD 
FSKGSK 


574 


1924 


A 


4346 


359 


1234 


MDTLEEVTWANGSTALPPPLAPNISVPHRCLL 

LLYEDIGTSRVRYWDLLLLIPNVLFLIFLLWK 

LPSARAKIRITSSPIFITFYILVFVVALVGIARA 

VVSMTVSTSNAATVADKILWEITRFFLLAIEL 

SVIILGLAFGHLESKSSIICRVLAITTVLSLAYSV 

TQGTLEILYPDAHLSAEDFNIYGHGGRQFWL 

VSSCFFFLVYSLWILPKTPLKERISLPSRRSFY 

VYAGILALLNLLQGLGSVLLCFDIIEGLCCVD 

ATTFLYFSFFAPLIYVAFLRGFFGSEPKILF 


575 


1925 


A 


4360 


2038 


1512 


GCW WRHP WL A S QRD CLDCRIQL AEKF VKA V 
SKPSRPDNINPIRVKEVYRLEEMEKIFVRLEM 
KIIKGSSGTPKXSYTGRDDRHFVPMGLYIVRT 
VNEPWTMGFSKSFKKKFFYNKKTKDSTFDLP 
AD SI APFHICYYGRLFWEWGDGIRVHDSQKP 
QDQDKL SKED VLSFIQMHRA 


576 


1926 


A 


4365 


69 


500 


QVEGRQGREVKRTAWRISPVWRPARCRRRST 
PQP/PE/PGAQQQERHRQGEAPMQALDPRAEP 
GPQAQSHAACQPEPEPPRVLLDPTAARGGVQ 
GRP/GLSRHPGLAPHPQTHTPWPQSGRLPCAS 
EPLPLG GIRPTPGLEPKGRDLM 
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577 


1927 


A 


4366 


785 


502 


S APPKKKNGVLFL SPRLKS SGAIWVHSTPTL W 
ASSNSRASTPKVAGITGARPHARIIFVFLIEMG 
FHNVGQAGL/DTLTLVICPPQPPKLLGLQM 


578 


1928 


A 


4367 


1 


221 


FFFFLKKSRCVTQAGVQGXPISLHPPPPGFKRF 

SRLSLLSSWDYRHP/HAANFCIFSRDGYVSPYW 

SGWSRTPDLR 


579 


1929 


A 


4383 


1 


224 


FETESHSVTQAGMQWHNLGSLQPMP/PGLKR 
F S CLRLQ S S WDHRHAPPHL AHFCIFS RD G VS P 
CWPGWSSTPDLK 


580 


1930 


A 


4397 


410 


94 


SRLKPYSTNVTAKKLPATNIPNLDCFTAKLYQ 
\VFKKG1\IHILHELFQNKEEGAFPNS/FYEASFT 
LRPKSDRDIAKEESYSTISLLSTDTKILMSKYK 
QLKSSDL 


581 


1931 


A 


4414 


670 


3 


VL VHRQ CGG1LRLRRKE AVS VLD SADIEVTDS 

RLPHATIVDHRPQHRWLETCNAPPQLIQGKA 

RSAPKPSQASGHFSVELVRGYAGFGLTLGGG 

RDVAGDTPLAVRGLLKDGPVAQRCGRLEVGD 

LVLHINGESTQGLTNHAQAVERIRAGGPQLHL 

VIRRPLETHPGKPRGVGEPRKGVVPSWPDRSP 

DPGGPEVTGSRSSSTSLVQHPPSRTTLKKTRG 

SPE 


582 


1932 


A 


4424 


194 


449 


VLYIRKKKRLEKLRHQLMPMYNFDPTEEQDE 

LEQELLEHGRDAASVQAATSVQAMQGKTTL 

PS\QGPLQRPSRLVFT\DVANAIHV 


583 


1933 


A 


4435 


1 


166 


APGPPVPPPGSPPEQMPGPCPASMPP/DPPPGS 
PPEQMPGPCPVSAPP/GPPPGSPPEQMPGPCPV 
SAPPALLQDTSV 


584 


1934 


A 


4439 


1 


628 


SATPQQPSAPQHQGTLNQPPVPGMDESMSYQ 

APPQQLPSAQPPQPSNPPHGAHTLNSGPQPGT 

APATQHSQAGPATGQAYGPHTYTEPAKPKK 

GQQLWNRMKPAPG1AEVSSSTSRSDPLLLPPR 

ALAPTQRASTV VLAPSPT/SEKVQNHSGS SAR 

GNLSGKPDDWP/LGHERVCGALLHRL*VGGG 

QGPHGKAAQGGAAGAAAGRLGLYH 


585 


1935 


A 


4463 


10 


144 


HKP VTN SRDTQE VPLEKAKQ VLKII ATFKHTT 
SIFDDFAHYEKRQ 


586 


1936 


A 


4464 


1309 


103 


LNAESYVSFTTKLDIPTAAKYEYGVPLQTSDS 

FLRFPSSLTSSLCTDNNPAAFLVNQAVKCTRK 

INLEQCEEIEALSMAFYSSPEILRVPDSRKKVPI 

TVQSIVIQSLNKTLTRREDTDVLQPTLVNAGH 

FSLCVNVVLEVKYSLTYTDAGEVTKADLSFV 

LGTVSSVVVPLQQKFEIHFLQENTQPVPLSGN 

PGYVVGLPLAAGFQPHKGSGIIQTTNRYGQLT 

ILHSTTEQDCLALEGVRTPVLFGYTMQSGCK 

LRLTGALPCQLVAQKVKSLLWGQGFPDYVA 

PFGNSQGP/ADMLD W VPIHFITQSFNRKD S CQ 

LPGALVIEVKWTKYGSLLNPQAKIVNVTANLI 

S SSFPEANSGNERTILISTAVTF VDVS APAEAG 

FRAPPAINARLPFNFFFPFV 


587 


1937 


A 


4471 


614 


387 


LLGRASAC/LQLQS S W/D/HRPMLPYL ANF VF 

CKDR/SFTWLPRLVLNSWLQVILLPWPPTGCD 

NKHEPPCPATKRRHSGSI 


588 


1938 


A 


4480 


1720 


1458 


HDLGSL QPPPPGFKRF S CLSLP S S WD YRLMPP 
CPANFCIIII/DFLVETGFHHVGQASHELLTSGD 
PPTSASQ SAGITGMS YHTWFGES 


589 


1939 


A 


4487 


922 


332 


AP VTT SPRVGQP W/RTAL ALRSLYRARPSLRC 
PPVELPWAPRRGHRLSPADDELYQRTRISLLQ 
REAAQAMYIDSYNSRGFMINGNRVLGPCALL 
PHSVVQWNVGSHQDITEDSFSLFWLLEPRIEI 



213 



WO 01/57188 



PCT7US0 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine : , N=Asparagine, P=Proline, 
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VVVGTGDRTERLQSQVLQAMRQRGIAVEVQ 
DTPNACATFNFLCHEGRVTGAALIPPPGGTSL 
TSLGQAAQ 


590 


1940 


A 


4492 


I 


472 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSLPSSWDYRRPPLRPANFFVFLVETGFP 

RFSRDGLDLLT/S/GDPPTSASQSAGITGVSHR 

ARPKRIGEPRRKCGNAVVWPSTSLGDHRVTS 

VPHQGGLPGPIRVAPSSAGQREASQGPPGR 


591 


1941 


A 


4495 


1444 


1116 


IAARFTL AKT WNQLKRP\TMID SIKKTR\YI YT 
MEYYADTERNEIMSFXAGTWVELEAIILSKLM 
LKDNWVEDTIPQGAVPCTATAEGMKRLLFAL 
EPWDSSCFPHPSSGV 


592 


1942 


A 


4496 


2 


919 


RTRPLFS GRPTRP VCTMSDERRLPGS AVGWL 
VC GGL SLL AN A WGIL S VG AKQKK WKPLEFL 
LCTLAATHMLNVAVPIATYSVVQLRRQRPDF 
EWNEGLCKVFVSTFYTLTLATCFSVTSLSYHR 
M WM VC WP VNYRL SNAKKQAGHTVMGIWM 
GSFIL S ALP A V G WHDTSERF YTHGCRFI V AEI 
GLGFGVCFLLLVGGSVAMGVICTAIALFQTL 
AVQVGRQADHRAFTVPTIVVEDAQGKRRSSI 
DG SEPAKTSL QTTGL VTTI VFI YDCLMGFP VL 
GPF SL ADTHL SDLP YT WGDRD SGGAC VM 


593 


1943 


A 


4506 


2 


193 


FFFEAESCSVPQAGVQRPDLGWLHAPPP\GSC 
HFPASASQVAGTTHARHHTQLIFXAFLVENGL 
C 


594 


1944 


A 


4507 


1327 


647 


KMAGGVRPLRGLRALCRVLLFLSQFCILSGG 

ESTEIPPYVMKCPSNGLCSRLPADCIDCTTNFS 

CTYGKPVTFDCAVKPSVTCVDQDFKSQKNFII 

NMTCRFCWQLPETDYECTNSTSCMTVSCPRQ 

RYPANCTVR\DHVHCLGNRTFPKMLYCNWT 

GGYKWVYGLWLLRHHPRWGLGADRFXYLGP 

VAGTASGKLFSFGGLGIWTLIDVLLIGVGYVG 

PADGSLYI 


595 


1945 


A 


4512 


533 


264 


FFFKMESYSVARLECSGAISAPCNLHLLGSNN 
SPASASRV/AGNIGARHHTQQIFVLLVQMRVH 
YVGQDGLDLL/NLMIHPPRSPKVLGLQA 


596 


1946 


A 


4513 


3 


1674 


HASDHLYPNFLVNELILKQKQRFEEKRFKLD 

HS VS STNGHRWQIFQD WLGTDQDNLDLANV 

NLMLELLVQKKKQLEAESHAAQLQILMEFLK 

VARRNKREQLEQIQKELSVLEEDIKRVEEMS 

GLYSPVSEDSTVPQFEAPSPSHSSIIDSTEYSQP 

PGFSGSSQTKKQPWYNSTLASRRKRLTAHFE 

DLEQCYFSTRMSRISDDSRTASQLDEFQECVLS 

KFVTRYNS VRPLXATL S YASDLYNGSQ YKSL V 

FEFDRDCDYFAIAGVTKKIKVYEYDTVIQDA 

VDIHYPENEMTCNSKISCISWSSYHKNLLASS 

DYEGTVILWDGFTGQRSKVYQEHEKRCWSV 

DFNLMDPKLLASGSDDAKVKLWSTNLDNSV 

ASIEAKANVCCVKFSPSSRYHLAFGCADHCV 

HY YDLRNTKQPIMVFKGHRKAVS YAKFVS G 

EEIVSASTDSQLKLWNVGKPXYCLRSFKGHIN 

EKNFVVGLASNGDYIACGSENNSLYLYYKGLS 

KTLLTFKFDTVKSVLDKDRKEDDTNEFVSAV 

CWRALPDGESNVLIAANS\QGTI\KVLELV 


597 


1947 


A 


4518 


536 


824 


RSLALSPGLECSGMISAHCNLHLLGSSDPPTS 
ASQVAEITSVRHHTWLIFCIVLGQMGFHHVGE 
QAGLELLTSWDPAILPSQSAGIIGMSPHAWPP 


598 


1948 


A 


4524 


1 


384 


FDTEFVNIGGDFDAAAGVFRXCRLPGAYFFSF 
TLGKLPRKTLS VIO.MICNRDEVQAMIYDDGS S 
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RRREMQSQSVMLALRRGDAVWLLSHDHDG 
YGAYSNHGKYITFSGFLVYPDLAPAAPPGLG 
ASELL 


599 


1949 


A 


4526 


366 


776 


MGQPAPYAEGPIQGGDAGELCKCDFLVFTSP 
NPEAVCEAGTPAMFQTAWRQMES CSI/AQAG 
VQ WRDPGSLHPPPL GFKRFS CL SLP S S WD YK 
HAPPHPANFCIFSRDQVSPCWPGWSRSLDLVI 
PPPWLPKVLGLQA 


600 


1950 


A 


4529 


776 


334 


FFFETESCYVAQAGVQWCDLCSLQAPPPG\SS 
DPPASASRVAGTTGARHHTQLIFVFLVETGFH 
\ML ARDGLKLLTS SDPPAS AS Q S S WD YRREPP 
RLANFFVFLVETGSRYVAQAGVQWLFTGAIP 
LLISTGVLTC S VSDLGRFTPP 


601 


1951 


A 


4533 


1460 


403 


HEVQESIHFLESEFSRGISDNYTLALITYALSS 

VGSPKAKEALNMLTWRAEQEGGMQFWVSSE 

SKLSDSWQPRSLDIEVAAYALLSHFLQFQTSE 

GIPIMRWLSRQRNSLGGFASTQDTTVALKALS 

EFAALMNTERTNIQVTVTGPSSPSPVKFLIDT 

HNRLLLQTAELADGTANGSV/SISANGFGFAI 

CQLNVVYNVKASGSSRRRRSIQNQEAFDLDV 

AVKENKDDLNH VDLN VCTSFSGPGRS GMAL . 

MEVNLLSGFMVPSEAISLSETVKKVEYDHGK 

LNLYLDSVNETQFCVNIPAVRNFKVSNTQDA 

SVSIVDYYEPRRQAVRSYNSEVKLSSCDLCSD 

VQRLPSL 


602 


1952 


A 


4540 


1963 


295 


MRAPGRPALRPLPLPPLLLLLLSSPWGRAVPC 

VSGGLPKPANITFLSINMKNVLQWTPPEGLQG 

VKVTYTVQYFIYGQKKWLNKSECRNINRTYC 

DLSAETSDYEHQYYAKVKAIWGTKCSKWAE 

SGRFYPFLETQIGPPEVALTTDEKSISVVLTAP 

EKWKRNPEDLPVSMQQIYSNLKYNVSVLNT 

KSNRTWSQCVTNHTLVLTWXLEPNTLYCVHV 

ESFVP GPPRRAQP SEKQC ARTLKDQ S SEFKAK 

IIFWYVLPISITVFLFSVMGYSIYRYIHVGXKEK 

HP\ANLILIYG\NEFDKRFFVPA\EKIV\INFI\TL 

NIS\DDSKISHQDMSLLGKSSDVSSLNDPQPSG 

NLRPPQEEEEVKHLGYASHLMEIFCD SEENT\ 

EGTSFTQQESLSRTIPPDKTVIEYEYDVRTTDI 

CAGPEEQELSLQEEVSTQGTLLESQAALAVL 

GPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEE 

EPSTTLVDWDPQTGRLCIPSLSSFDQDSEGCE 

P SEGDGLGEEGLL SRL YEEPAPDRPPGENETY 

LMQFMEEWGLYVQMEN 


603 


J 953 


A 


4543 


3 


600 


YSAVEFVEQAS GISD W WNPALRKRMLSD SGL 

GMIAPYYEDSDLKDL SHSRVLQSPVS SEDHAI 

LQAVIAGDLMKLIESYKNGGSLLIQGPDHCSL 

LHY AAETGNGEI VKYILDHGP SELLDMAD SE 

TGETALHKAACQRNRAVCQLLVDAGASLRKA 

TDSKGKTPQERAQQA\GDPDLAA/YTIESRQN 

YKVIGHEDLETAV 


604 


1954 


A 


4548 


3 


938 


QDNKVQNGSLHQKDTVHDNDFEPYLTGQAN 

QSNSYPSMSDPYLSSYYPPSIGFPYSLNEAPW 

STAGDPPIPYLTTYGQLSNGDHHFMHDAVFG 

QPGGLGNNIYQHRFNFFPENPAFSAWGTSGS 

QGQQTQ S S A YG S S YT YPPS SLG GT V VDG QPG 

FHSDTLSKAPGMNSLEQGMVGLKIGDVSSSA 

VKTVGSVVSSVALTGVLSGNGGTNVNMPVS 

KPTSWAAIASKPAKPQPKMKTKSGPVMGGG 

LPPPPIKHNMDIGTWDNKGPVPKAPVPQQAP 
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SPQAAPQPQQVAQPLPAQPPALAQPQYQSPQ 
QPPQ 


605 


1955 


A 


4553 


2 


2304 


ILLQEKRNCLLMQLEEATRLTSYLQSQLKSLC 

ASTLTVSSGSSRGSLASSRGSLASSRGSLSSVS 

FTDIYGLPQYEKPDAEGSQLLRFDLIPFDSLGR 

DAPFSEPPGPSGFHKQRRSLDTPQSLASLSSRS 

SLSSLSPPSSPLDTPFLPASRDSPLAQLADSCE 

GPGLGALDRLRAHASAMGDEDLPGMAALQP 

HGVPGDGEGPHERGPPPASAPVGGTVTLRED 

SAKRLERRARRISACLSDYSLASDSGVFEPLT 

KRNEDAEEPA YGDTASNGDPQIH VGLLRDS G 

SECLLVHVLQLKNPAGLAVKEDCKVHIRVYL 

PPLD S GTPNT YC SKALEFQ VPL VFNE VFRIP V 

HS S ALTLKSLQL Y VCS VTPQLQEELLGJ AQIN 

LADYDSL SEMQLRWHS VQVFTS\LNHQGRGR 

LGVQERAPPGTLHTPSPSPA/STDAVTVLLAR 

TTAQLQAVERELAEERAKLEYTEEEVLEMER 

KEEQAEAISERSWQADSVDSGCSNCTQTSPPY 

PEPCCMGIDSILGHPFAAQAGPYSPEKFQPSPL 

KVDKETNTEDLFLEEAASLVKERPSRRARGSP 

FVRSGTIVRSQTFSPGARSQYVCRLYRSDSDS 

STLPRKSPFVRNTLERRTLRYKQSCRS SL AEL 

MARTSLDLELDLQASRTRQRQLNEELCALRE 

LRQREEDAQLRGQTDLPPWVLRDERLRGLLR 

EAERQTRQTKLDYRHEQAAEKMLKKASKEI 

YQLRGQSHKEPIQVQTFREKIAFFTRPRINIPPL 

PADDV 


606 


1956 


A 


4555 


3429 


776 


PGSGPGPAPFLAPVAAPVGGISFHLQIGLSREP 

VLLLQDSSGDYSLAHVREMACSIVDQKFPEC 

GFYGMYDKILLFRHDPTSENILQLVKAASDIQ 

EGDLTEVVLSASATFEDFQIRPHALFVHSYRA 

PAFCDHCGEMLWGLVXRQGLKCEGCGLNYH 

KRCAFKIPNNCSGVRRRRLSNVSLTGVSTIRT 

SSAELSTSAPDEPLLQKSPSESFIGREKRSNSQ 

SYIGRPIHLDKILMSKVKVPHTFVIHSYTRPTV 

CQYCKKLLKGLFRQGLQCKDCRFNCHKRCA 

PK VPNNCL GE VTINGDLL SPGAE SD V VMEEG 

SDDNDSERNSGLMDDMEEAMVQDAEMAMA 

ECQNDSGEMQDPDPDHEDANRTISPSTSNNIP 

LMR VVQ S VKHTKRKS ST VMKEG WMVHYTS 

KDTLRKRHYWRLDSKC1TLFQNDTGSRYYKE 

IPLSEELSLEPVKTSALIPNGANPHCFEITTANV 

VYYVGENVVNPSSPSPNNSVLTSGVGADVAR 

MWEIAIQHALMPVIPKGS S VGTGTNLHRDIS V 

SISVSNCQIQENVDISTVYQIFPDEVLGSGQFGI 

VYGGKHRKTGRD VAIKIIDKLRFPTKQE S QLR 

NEVAILQNLHHPG V VNLECMFETPERVF V VM 

EKLHGDMLEMIL SSEKGRLPEHITKFLITQIL V 

ALRHLHFKNIVHCDLKPENVLLASADPFPQV 

KLCDFGFARIIGEKSFRRSVVGTPAYLAPEVL 

RNKGYNRSLDM WS VGVII Y VSL SGTFPFNED 

EDIHD QIQNAAFM YPPNP WKEI SHE AIDLINN 

LLQ VKMHlvKY b V JDK1 Larir W LQD YQTWLDL 

RELECKIGERYITHESDDLRWEKYAGEQGLQ 

YPTHLINPSASHSDTPETEETEMKALGERVSIL 


607 


1957 


A 


4563 


1 


4499 


SRPWWLRASERPSAPSAMAKRSRGPGRRCLL 

ALVLFCAWGTLAVVAQKPGAGCPSRCLCFRT 

TVRCMHLLLEAVPAVAPQTSILDLRFNRIREI 

QPGAFRRLRNLNTLLLNNNQIKRIPSGAFEDL 

ENLKYLYLYKNEIQSIDRQAFKGLASLEQLYL 
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HFNQIETLDPD SFQHLPKLEREFLFINNRITHL 

VPGTFNHLESMKRLRLDSNTLHCDCEILWLA 

DLLKTYAESGNAQAAAICEYPRRIQGRSVATI 

TPEELNCERPRITSEPQDADVTSGNTVYFTCR 

AEGNPKPEIIWLRNNNELSMKTDSRLNLLDD 

GTLMIQNTQETDQGIYQCMAKNVAGEVKTQ 

EVTLRYFGSPARPTFVIQPQNTEVLVGESVTL 

ECSATGHPPPRISWTRGDRTPLPVDPRVNITPS 

GGLYIQNVVQGDSGEYACSATNNIDSVHATA 

FIiVQALPQFTVTPQDRVVIEGQTVDFQCEAK 

GNPPPVIAWTKGGSQLSVDRRHLVLSSGTLRI 

SGVALHDQGQYECQAYNIIGSQKVVAHLTVQ 

PRVTPVFASIPSDTTVEVGANVQLPCSSQGEP 

EPAITWNKDGVQVTESGKFHISPEGFLTINDV 

GPADAGRYECVARNTIGSASVSMVLSVNVPD 

VSRNGDPFVATSIVEAIATVDRAINSTRTHLF 

DSRPRSPNDLLALFRYPRDPYTVEQARAGEIF 

ERTLQLI QEHVQHGLM VDLNGTS YH YNDL V S 

PQYLNLIANLSGCTAHRRVNNCSDMCFHQKY 

RTHDGTCNNLQHPMWGASLTAFERLLKSVY 

ENGFNTPRGINPHRLYNGHALPMPRLVSTTLI 

GTETVTPDEQFTHMLMQWGQFLDHDLDSTV 

VALSQARFSDGQHCSNVCSNDPPCFSVMIPPN 

DSRARSGARCMFFVRSSPVCGSGMTSLLMNS 

VYPREQINQLTSYIDASNVYGSTEHEARSIRD 

LASHRGLLRQGIVQRS GKPLLPF ATGPPTECM 

RDENESPIPCFLAGDHRANEQLGLTSMHTLW 

FREHNRIATELLKLNPHWDGDTIYYETRKIVG 

AEIQHITYQHWLPKILGEVGMRTLGEYHGYD 

PGINAGIFNAFATVAAFRFGHTLVNPLLLPGLD 

ENFQPI AQDHLPLHKAFF SPFR1 VNEGGIDPLL 

RGLFGVAGKMRVPS QLLNTELTERLFSMAHT 

V ALDL AAINIQRGRDHGIPP YHD YRV YCNL S 

AAHTFEDLKNEIKNPEIREPCLKRLYGSTLNID 

LFPALVVEDLVPGSRLGPTLMCLLSTQFKRLR 

DGDRLWYENPGVFSPAQLTQIKQTSLARILCD 

NADNITRVQSDVFRVAEFPHGYGSCDEIPRVD 

LRVWQDCCEDCRTRGQFNAFSYHFRGRRSLE 

FSYQEDKPTKKTRPRKIPSVGRQGEHLSNSTS 

AVFSTRSDASGVTNDFQRVCSWEMQKTITDLR 

TQIKKLESRVLSTTECVDAGGESHANNTKWK 

KDACTICECKDGQVTCFVEACPPATCAVPVNI 

PGACCPVCLQKRAEEKP 


608 


1958 


A 


4566 


354 


1135 


FSFLC/ GVSGRLGLDSEEDYYTPQKVDVPKAL 
IIVAVQCGCDGTFLLTQSGKVLACGLNEFNKL 
GLNQCMSGIINHEAYHEVPYTTSFTLAKQLSF 
YKIRTIAPGKTHTAAIDERGRLLTFGCNKCGQ 
LGVGNYKKRLGINLLGGPLGGKQVIRVSCGD 
EFTI AATDDNHIFAWGNG GNGRL AMTPTERP 
HGSDICT S WPRPIFGSLHHVPDL S CRG WHTILI 
VEKVLNSKTIRSNSSGLSIGTVFQSSSPGGGGE 
GGPDAW 




Ly jy 


A 

A 




I 


412 


rrrr E 1 toRSVAQAGVQWRDLGSLQAPPPGFT 
PF S CL SLPS S WD YRRPPLRP ANFF VFL VETGF 
HRFSRDGLDLLT/S/GDPPASASQSAGITGVSH 
RARPRINLRNVIYSFAVTYCLNYISLAMSSTL 
KLSFHVLSGS 


610 


1960 


A 


4570 


697 


467 


ECRGVISAH\CCTLCLPSSSDSASAF\RVARTT 
GTCD YAQLIFAFL VEMGFHH VGQD GLHLL/N 
LVIRPPRPPKVLGLQA 
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611 


1961 


A 


4571 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRT 
WNPNVPESPRIPAPRLPKRMS GAPTAGAALM 
LCAATAVLLSAQGGPVQSKSPRFASWDEMN 
VLAHGLLQLGQG\CANT\GAHPQSAERAGA\R 
LSACGSACQGTEGSTDLPLAPESRVDPEVLHS 
LQTQLKAQNSRIQQLFHKVAQQQRHLEKQHL 
RIQHLQSQFGLLDHKHLDHEVAKPARRKRLP 
EMAQPVDPAHNVSRLHRLPRDCQELFQVGER 
QSGLFEIQPQGSPPFLVNCKMTSDGGWTVIQR 
RHDGSVDFNRPWEAYKAGFGDPHGEFWLGL 
EKVHSITGDRNSRLAVQLRDWDGNAELLQFS 
VHLGGEDTAYSLQLTAPVAGQLGATTVPPSG 
LSVPFSTWDQDHDLRRDKNCAKSLSGGWWF 
" GTCSHSNLNGQYFRSIPQQRQKLKKGIFWKT 
WRGRYYPLQATTMLIQPMAAEAAS 


612 


1962 


A 


4575 


162 


3 


FFFETESRS VAQAGVQ WRDLS SLQPPPPGVSR 
GSPASASPVAGITGTRHHRTRG 


613 


1963 


A 


4584 


687 


321 


PLAQRRPFLWVTVKTNGHIWGSSTYPHFWGS 
SNS/PASASQVAGIPNARHQARIIFVFLVEPRF 
HHVGRAGLGFL/NLAICLPQHPKVLGLQACN 
LNIKPHPAHKYISMIQFNVHFMCMSVHIYI 


614 


1964 


A 


4589 


727 


299 


PGSAQSAQRGRGRRRARAGSATQITMYSFMG 
GGLFCA WVGTILL VVAMATDH WMQ YRL SGS 
FAHQGLWRYCLGNKCYLQTDSIAYWNATRA 
FMILSALCAISGIIMGIMAF/GWVAVLMTFFA 
GIFYMCAYRVHECRRLSTPR 


615 


1965 


A 


4590 


2 


414 


TILPEKIQAWAQKQCPQSGEEAVALVVHLEK 

ETGRLRQQVSSPVHREKHSPLGAAWEVADFQ 

PEQVETQPRAVSREEPGSLHSGHQEQLNRKR 

ERRPLPKKARPSPWVPALADEWNTLHQEVTT 

TRLPAGSQEPVKD 


616 


1966 


A 


4592 


773 


488 


DFALVAQAGVQWHNLGSPQPLPPGFKRFSCL 
SLPSSWEYRCVPP/RLANFVFLVEMGFLHVGQ 
AGLELPTSGDPPALASQSAGITGVTTVPSGPG 


617 


1967 


B 


4595 


84 


478 


XRHGLREPLLERRCAAASSFQHSSSLGRELPY 

DPVDTEGFGEGGDMQERFLFPEYILDPEPQPT 

REKQLQELQQQQEEEERQRQQRREERRQQNL 

RARSREHPVVGHPDPALPPSGVNCSGCGAEL 

HCQDAR* 


618 


1968 


A 


4596 


2945 


1188 


ARSRNSARGVYGMCVDTLFLCFLEDLERNDG 

SAERPYFMCSTLKKPLARRCFPAIHAYKGVL 

MVGNETTYEDGHGSRKNITDLVEGAKKANG 

VLEARQLAMRIFEDYTVSWYWIIIGLVIAMA 

MSLLSIILLHLLAGIMGWVMIIMEI\SELGYRIF 

HCYMEYSRLRGEAGSDVSLVDLGFQTDFRV 

YLHLRQT WL AFMIIL SILEVIIILLLIFLRKRILI 

AIALIKEASRAVGYVMCSLLYPLVTFFLLCLCI 

AY WASTAVFL STSNE AVYKIFDD SPCPFTAKT 

CNPETFPSSNE SRQCPNARCQFAFYGGESGYH 

RALLGLQIFNAFMFFWLANFVLALGQVTLAG 

AFAS Y Y WALRKPDDLPAFPLFS AF GRALR YH 

TGSLAFGALILAIVQIIRVILEYLDQRLKAAEN 

KFAKCLMTCLKCCFWCLEKFIKFLNRNAYIM 

1AIYGTNFCTSARNAFFLLMRNIIRVAVLDKV 

TDFLFLL GKLLI VGS VGIL AFFFFTHRIRI VQDT 

APPLNYYWVP1LTVIVGSYLIAHGFFSVYGMC 

VDTLFLCFLEDLERNDGS AERPYFMS STLKICL 

LNKTNKKAAES 


619 


1969 


A 


4601 


2 


357 


RTS VEP YIL GEF/RKLSNNTKV VKTEYKATEY 
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GL AYGHFSYEF SNHRD V WDLQG WVTGNGK 

GLIYLTDPQIHSVDQKVFTTNFGKRGIFYFFN 

NQHVECNEICHRLSLTRPSMEKPCKS 


620 


1970 


A 


4606 


1 


2415 


MERLWGLFQRAQQLSPRSSQTVYQRVEGPR 

KGHLEEEEEDGEEGAETLAHFCPMELRGPEP 

LGSRPRQPNLIPWAAAGRRAAPYLVLTALLIF 

TGAFLLGYVAFRGSCQACGDSVLVVSEDVN 

YEPDLDFHQGRLYWSDLQAMFLQFLGEGRL 

EDTIRQTSLRERVAGSAGMAALTQDIRAALS 

RQKLDHVWTDTHYVGLQFPDPAHPNTLHWV 

DE AGKVGEQLPLEDPD V YCP Y S AIGNVTGEL 

V Y AH YGRPEDLQDLRARG VDP V GRLLL VRV 

GVISFAQKVTNAQDFGAQGVLIYPEPADFSQ 

DPPKPSLSSQQAVYGHVHLGTGDiPYTPGFPSF 

NQTQFPPVAS S GLPSIPAQPIS ADIASRLLRKL 

KGPVAPQEWQGSLLGSPYHLGPGPRLRLVVN 

NHRTSTPINNIFGCIEGRSEPDHYVVIGAQRDA 

WGPGAAKSAVGTAILLELVRTFSSMVSNGFR 

PRRSLLFI S WD GGDFGS V GSTE WLEGYLS VL 

HLKAVVYVSLDNAVLGDDKFHAKTSPLLTSL 

IESVLKQVDSPNHSGQTLYEQVVFTN\PSWD\ 

AEVIRPLPM\DSSAY\SFTAFVGVPAVEFSFME\ 

DDQVAYPFLHTKEDTYENLHKVLQGRLPAVA 

QAVAQLAGQLLIRLSHDRLLPLDFGRYGDVV 

LRHIGNLNEF S GDLKARGLTLQ WV YS ARGDY 

IRAAEKLRQEI YS S EERDERLTRM YN VRIMRV 

EFYFLSQYVSPADSPFRHIFMGRGDHTLGALL 

DHLRLLRSNSSGTPGATSSTGFQ\ESRFRRQL\ 

ALLMWDACKGAANALSGDVWNIDNNF 


621 


1971 


A 


4610 


793 


334 


ISRVDDFVGSGIANVIIAVAIFSIPAFARLVRG\ 

NTLVLKQQTFIESARSIGASDMTVLLRHILPGT 

GSSIVVFFTMRIGTSIISAASLSFLGLGAQPPTP 

EWGAMLNEARADMVIAPHVAVFPALAIFLTV 

LAFNLLGDGLRDALDPKIKG 


622 


1972 


A 


4614 


2 


820 


LVYVMIAIFCIASAMSLYNCLAALIHKIPYGQ 

CTIACRGKNMEVRLIFLSGLCIAVAVVWAVF 

RNEDRWAWILQDILGIAFCLNLIKTLKLPNFK 

SCVILLGLLLLYDVFFVFITPFITKNGESIMVEL 

AAGPFGNKEKNDGNLVEATGQPSAPHEKLPV 

VIRVPKLIYFSVMSVCLMPVSILGFGDIIVPGL 

LIAYCRRFDVQTGS S YI YY VS V\TV AYAIGMIL 

TF VVLG\LMKKGQP ALL YLVPCTLITA/CQFV 

AWETVREMKKFWERVTS 


OJ.D 


ly Jo 


A 

A 


4619 


17 


691 


TLVS VVEFVRRADLTREDLAPS S VDSGQAGF 

GGCCESGLPNTMPSAFSVSSFPVSIPAVLTQT 

DWTEPWLMGLATFHALCVLLTCLSSRSYRLQ 

IGHFLCLVILVYCAEYINEAAAMNWRLFSKY 

QYFDSRGMFISIVFSAPLLVNAMIIVVMWVW 

KTLNVMTDLKNAQERRKEKKRRRKED* GAA 

AAWSLRPSRPPSAAPSAAVCVAWASFQLTHG 

LKNRCFI 


624 


1974 


A 


4622 


164 


668 


SLEENHFYSYPEEVDDDLICHICLQALLDPLD 
TPCGHT YCTL CLTNFL VEKDFCPMDRKPLVL 
QHCKKS SIL VNKLLNKLL VTCPFREHCTQ VL 
QRCDLEHHFQTSQA WGTHL* S QLLGRLRQED 
CLSPGVHHCSEV 


625 


1975 


A 


4625 


474 


473 


CFLSPSPLLPPLLLSSSSSPSFPLPPPPTLLPSTLP 
PPLLIPSS*LSP 
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nucleotide insertion 


626 


1976 


A 


4629 


249 


3 


KLKGNECFCYHCNVCIFLMIKK* GLFLC*IYFI 
LFFET*SHSFTRLECSGTISAI-ICSLQLQGSSNSP 
ASASQVAGIAGTHH 


627 


1977 


A 


4635 


1 


301 


FFFFETKPFFAPQAGGQGPSRGSLNPLPTGLK 
QFS GLTL SRS GNNGPRPPPRVNFGILRGNG VP 
PGGAG*PRPPDLRGPPGLAPPQGGNNGGDPP 
ARAYL 


628 


1978 


A 


4648 


1357 


782 


KLFS SQRLFGPHIQAINPSFLLLSFFPS* LLAMR 
TVGNNAFILVFLVYRIVLLLF*HV*PAYFQPSK 
NKTAKINCN*RPFLFLVCYLL*AELHIGIFIANF 
YDCIPNKLNEHLWPKLLQ SLIFHVDFCGFLHK 
VFYICFTEFLLFLYFL*LFIIKVSCSII*CSTICVF 
SYKSFAVIIFFVDNTRFFSFGF 


629 


1979 


A 


4660 


18 


999 


HHELHTLELLQNPKEVLTRSEIQDVNYSLEAV 

KVKTVCQIPLMKEMLKRFQVAVNLAEDTAH 

PKL VFSQEGRYVKNTASAS S WP VFS S AWN YF 

AGWRNPQKTAFVERFQHLSCVLGKNVFTSG 

KHYWEVESRDSLEVAVGVCREDVMG1TDRS 

KMSPDVGIWAIYWSAAGYWPLIGFPGTPTQQ 

EPALHRVGVYLDRGTGNVSFYSAVDGVHLH 

TFSCSSVSRLRPFFWLSPLASLVIPPVTDRK*G 

FSSPDQNSFPVVQLRDTHPWALFCPSCLYPG 

WSIFWVSLTVPFGICPLCASQEAVPWEVGLA 

NGDGTGNFPRRFWEIFL 


630 


1980 


A 


4669 


2 


358 


FFFFFETESHSVAQAGMQWRNLGSLPAPPPGF 
TPFFCL SLLNG WD YRRPPPHL ANFF VLL VETG 
FHDVGQDGLDLLTS* STPS ASQ S AEITGVSHC 
TRLKKIRFAKGHVEFFFESHVE 


631 


1981 


A 


4674 


953 


614 


TPIRGTDDEHEECTVQEYSAGKNTCLRPGAV 
AHTCNPCTLGGRGRWIT*GSGVQDQPGPTWQ 
NPVFLERRPRALHSSPGLTTQRILWAQGLWV 
GAGSTGC SRGPRGEGVFREG 


632 


1982 


A 


4678 


34 


314 


RSTHASGMISPSFGFMGHLLRLEFEILPSTPNP 

♦LPSYQGEAAGSSLISHLQTFSPDLKGVYCTFP 

ASGLAPVPTHWTVSELSRSPVATATFC 


633 


1983 


A 


4696 


1 


1365 


RTLGMEGERRASQAPSSGLPAGGANGESPGG 

GAPFPGSSGSSALLQAEVLDLDEDEDDLEVFS 

KDASLMDMNSFSPMMPTSPLSMINQIKFEDEP 

DLKDLFITVDEPESHVTTIETFITYRIITKTSRG 

EFDSSEFEVRRRYQDFLWLKGKLEEAHPTLII 

PPLPEKFIVKGMVERFNDDFIETRRKALHKFL 

NRIADHPTLTFNEDFKIFLTAQAWELSSHKKQ 

GPGLLSRMGQTVRAVASSMRGVKNRPEEFM 

EMNNFIELF S QKINLIDKI S QRI YKEERE YFDE 

MKEYGPIHILWSASEEDLVDTLKDVASCIDRC 

CKATEKRMSGL SEALLPVVHEYVL YSEMLM 

GVMKRRDQIQAELDSKVEVLTYKKADTDLL 

PEEIGKLEDKVECANNALKADWERWKQNM 

QNDIKLAFTDMAEENIHYYEQCLATWESFLT 

SQTNLHLEEASEDKP 


634 


1984 


A 


4708 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQ 
WISKAVY1CFIREMCGLTSTGRKSHGLEICDRM 
FPHAIGGSCRAA*RRRKTLQFPCYH 


635 


1985 


A 


4709 


42 


341 


YIKQPDAKERRRTVHWKKETESEASEITIPPST 
PGVPQAPGHWEDYGRGDNFYLPH*DPGGIVL 
WNIFNRMPIARKNITDGEHHEYLIEVPRLFHT 
SED 


636 


1986 


A 


4721 


2 


351 


EKPDHFFPEGTSFIHEPRRPN* GDL VHCLGGIS 
RSTTVTVA* LMQKLNLSMNDAYYI VIMKMS S 
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ISPNFNSMDQPLDFQRTLGLRSPCYNRVPAQK 
MYFTTPSNHNAYQVDSVQST 


637 


1987 


A 


4726 


664 


253 


NTGLTC SIQRKCGETQL YRREENRLILLL QDH 
LKSESFQVLTLSPRLEFSGLISAHCNLRLPGSS 
D S S AS S S RAAGITG VHHHA WLIFFFL VETGFL 
HAG*AGLELLTSGDPPASASRSAGITGVSHHA 
RPRETRFL 


638 


1988 


A 


4734 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDG 

TLERGHW>WKJMD3FVLSVAGE1IGLGNVWRFP 

YLCYKNGGGAFFIPYLVFLFTCGIPVFLLETAL 

GQYTSQGGVTAWRKICPIFEGIGYASQMIVIL 

LNVYYIIVLAWALFYLFSSFTIDLPWGGCYHE 

WNTEHCMEFQKTNGSLNGTSENATSPVIEFW 


639 


1989 


A 


4743 


1040 


699 


QGLTLLPRMECSATITAHCSLELPGSIDLPTSA 
S*VARTTGTHHHPWLILVLLL*TWGSYYVAQ 
AGLELLGSSNLPAAMVSQSAQIIGHDHCAWA 
TSNHVLYTQEGLRRGKEG 


640 


1990 


A 


4771 


527 


2 


GRIDCPHPATVLAQPIFIDACSVLGAYQGAQN 

WIRRRPCLPSGCLKMNREIGPLQHSLCCPGWS 

QTPGLKAILLRQPPK*LGLQMESHSCPPAWSA 

MARSRLTATSASQVQAILLPQPPGTTDSCSPS 

PDHEQQPLSWVLPPPQKDMNPREQQVALGP 

QAAALPWAVWRNDCFPR 


641 


1991 


A 


4780 


16 


473 


RPSSQCGGIPTGWKKGLAPELSSELSSPPLPAR 

LQLAASPYFSPSWAECPQPVPAGTHATWCLA 

RVWARMTPPGPAGIPSHPLPPPPPERSVPIPSP 

FPARDSGSRQGHSTDRYKHTDAPRDAHRRVP 

QRDTDTGVHTGSGTHTHAHTPPEK 


642 


1992 


A 


4798 


1 


487 


G YSFRCDI VD YSRSPTALRMARTC WLYYF SK 
FIELLDTIFFVLRKKNSQVTFLHVFHHT1MPW 
TWWFGVKFAAGGLGTFHALLNTAVHVVMY 
SYYGLSALGPAYQKYLWWKKYLTSLQLVQF 
VIVAIHISQFFFMEDCKYQFPVFACIIMSYSFM 
FLLLFLH 


643 


1993 


A 


4799 


2 


391 


LMAFIEMHI SGSLV YLKIKTKIYSYFSMLNFLL 
QEIPLSEILRISSPRDFTNISQGSNPHCFEIITDT 
M V YF VGENNGD S SHNP VL AATG VGLDVAQ S 
WEKAIRQALMPVTPQASVCTSPGQGKDHSK 
Q*ASVCTSPGQGKDHSKQ 


644 


1994 


A 


4800 


488 


101 


AYPLFAVHPVHTECVAGVVGRAYLLCALFFL 
LSFLGYCKAFRESNKEGAHSSTFWVLLSIFLG 
AVAMLCKEQGITVLVRAATWLGPAFSVCPFP 
SYKDIWGWPCLCGVLHAYIPLLV 


645 


1995 


A 


4805 


458 


126 


LLWTTVLCQTPARPQSTMIHLGHILFLLLLPV 
AAAQTTPGERSSLPAFYPGTSGSCSGCGSLSL 
PLLAGLVAADAVASLLIVGAVFLCARPRRSP 
AQEDGKVYINMPGRG 


646 


1996 


A 


4817 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNL 

LQPQAPGHDMTSIPFPGDRLLQVDGVILCGLT 

HKQAVQCLKGPGQVARLVLERRVPRSTQQC 

PS AND SMGDERTAVSL VTALPGRPS SC VS VT 

DGPKF* SSN*KRIANGLGFSFVQMEKESCSHL 

KSDLVRIKRLFPGHPAEENGAIAAGDIILGRE 

WEGPRKASSSRCRGSWAMQLSVQAGPSFAS 

Y YPAAVE VLHLLRG AP QE VTLLLCRPPPGAL 

PELEQEWQTPELSADKEFTRATCTDSCTSPIL 

GSRGQLGGTVPPQMQGKAWGLRPESSQKAIR 

EGTMGAKTERDLGPVP 


647 


1997 


A 


4854 


1044 


335 


PRVRGDWPLEICKKSNSNIHPIFSWCGSTDSBCD 
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IVMPTYDLTDSVLETMGRVSLDMMSVQANT 

GPPWESKNSTAVWRGRDSRKERLELVKLSRK 

HPELIDAAFTNFFFFKHDENLYGPIVKHISFFD 

FFKHKYQINIDGTVAAYRLPYLLVGDSVVLK 

QDSIYYEHFYNELQPWKHYIPVKSNLSDLLEK 

LKWAKDHDEEAKKIAKAGQEFARNNLMGD 

DIFCYYFQTFPRNMPIYK 


648 


1998 


A 


4867 


2030 


837 


AGMLPAVGSADEEEDPAEEDCPELVPMETTQ 

SEEEEKSGLGAKIPVTIITGYLGAGKTTLLNYI 

LTEQHSKRVAVILNEFGEGSALEKSLAVSQG 

GEL YEE WLELRNGCLCC S VKDNGLRAIENLM 

QKKGKFD Y ILLETTGL ADPG A VA SMF W VD A 

ELGSDI YLDGIITI VD SKYGLKHLAEEKPDGLI 

NEATRQVALADAILINKTDLVPEEDVKKLRT 

TIRSINGLGQILETQRSRVDLSNVLDLHAFDSL 

S GISL QKKL QH VPGTQPHLD Q SI VTITFD VPG 

NAKEEHLNMFIQNLLWEKNVRNKDNHCMEV 

IRLKGLVSIKDKSQQVIVQGVHELYDLEETPV 

SWKDDTERTNRLVLLGRNLDKDILKQLFIAT 

VTETEKQWTTHFKEDQVCT 


649 


1999 


A 


4873 


226 


189 


DGVSLLLPKLGVQWAQYWAHWQPPLPGFKR 
FSCLSLRS S WD * KCAPPHPAF VFLVEMGFHRV 
GQAGLELRTSGDPPASASQSAGITGVSHLA*P 
TSMPLLPFQRLCVYI 


650 


2000 


A 


4874 


2 


437 


FFFLRRSFAFVAQAGVQWCDLGSPQPLPPGF 

K*FSCLSLPSSWDYRHAPPPCPS*FLYF**RQG 

FTMLARLVLNS*PHDLPTSPSQSAEIKGVSHR 

CPASFYLFLKYYLEAKFCA*GECAPSAGVGA 

GYKRGHKSCLLINCWQI 


651 


2001 


A 


4898 


1701 


771 


DAWGPETRLARILNPDSFIEPRPGRLPELEATR 

PHMEPKA S CP AAAPLMERKFH VL VGVTGS V 

AALKLPLL V S KLLDIP GLE V A V VTTERAKHF Y 

SPQDIPVTLYSDADEWEMWKSRSDPVLHIDL 

RRWADLLLVAPLDANTLGKYASGICDNLLTC 

VMRAWDRSKPLLFCPAMNTAMWEHPITAQQ 

VDQLKAFGYVEIPCVAKKLVCGDEGLGAMA 

EVGTIVDKVKEVLFQHSGFQQS*PGISVMGVP 

LYSEWVQAKSVKMDVGKIGGYPHLLNGGPA 

LSLPRGQACSRLNWTEGPGLSFFQPGEAAA 


652 


2002 


A 


4927 


1 


611 


FRGRQTSRPARGFSPWRPPGTMQEPSSGECPA 

SP*LPCASNRLAFGGLIFPCAPLVPYPAPFSPLL 

PAFSCAPRPRAHTHSRTHPSAPLVPKPSSRAR 

GQSPIPSRASSPSCSWAQVPGVALARCAGVC 

KPGDSWRVAACISGRCCSRGRRRGSGPRNPE 

Q SFRG A WGP SF WGS WKS QRELS AGGAQ A WP 

LLGSAGSGLRGEA 


653 


2003 


A 


4965 


2 


283 


FFFFPDGVSLCHPGWNAVARSWLTATSASR 
VQAVSCFRLPSSWDYRHATMPG*FF*YF**R 
WGFTrLAILVLNS*PQVICPPWPPKVLTLQA 


654 


2004 


A 


4968 


3 


437 


RPGIPGRRFRRSWFCQLP*EPEPGLESLATPGD 
IPAVGLGALGVIPPVRVPQRPPTQRSQGRGW 
urh,K\Jr oCK V V bKOEKi" CjEQJcv 1 Jr CjrJLQCjCLP 
PPCLTHL AAA SCV V V WC GRWKRD S AEC Q CD 
HSCSAVSQQEDRCRSSSCS 


655 


2005 


A 


4983 


201 


397 


MNI^TTCIQPSMISSMALPIIYILLCIVGVFGN 
TLS Q WIFLTKIGKKTSTHIYLSHLVTANLLVC 


656 


2006 


A 


4988 


332 


159 


L VHKDM YREFFEEEAQ A SNKH VTRCLT SL VI 
RE VHIKTMR* HFLPIRLEKNKNNIKD 


657 


2007 


B 


5008 


129 


465 


MAGMKTASGD YIDS SWELRVFVGEEDPEAES 
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VTLRVTGESHIGGVLLKIVEQINRKQDWSDH 

AIWWEQKRQWLLQTHWTLDKYGILADARLF 

FGPQHRPVILRLPNRRALRLX* 


658 


2008 


A 


5017 


1 


292 


FFFFKETESHSVTQAGYQWHDLGSLQPPPPGF 
KRFSCLSLLSSWDYRCAPPHPANFVFLVETGF 
HHVAQAGLKLLTL* S ANLGLSTSLPIPLFILLS 


659 


2009 


A 


5018 


17 


338 


RGHGGKSLTGGTPGNWGDGLLVSEDWSHLIF 
T*NSLVSPVLGKWSPCLQGPGLSAVHTWPWL 
MAAC WAVH VKTHMRPGL AVLPRL VLN S WS 
*AIILLWPPKALGLQA 


660 


2010 


A 


5028 


2 


310 


SRVDDFVGERRGGCDECLCGHRGLRAVPLG 
HPGHLCL QPPG GP A* FLD YCRGCCPHP VPGST 
AGSCPRQKKTTPGPTVLCVCSFWIYQRGEPH 
HRTGARWNH 


661 


2011 


A 


5050 


752 


431 


RQSCSSTQAKVQWFHYGPLQSQPPGLICQSSQ 
LSLPNSRJDHRHVPPRLAIFSFAETGSPYFAQAS 
LELLGSSHPPTSASQSARITGVSHRAWPLK*F 
NLNQYQTLTMN 


662 


2012 


A 


5054 


48 


103 


ELNNGPFQMPLCNGGNLAVTG S WADRSPLH 

EAASQGRLLALRTLLSQGYNVNAVTLDHVTP 

LHEACLGDHVACARTLLEAGANVNAITIDGV 

TPLFNACSQGSPSCAELLLEYGAQAQLESCLP 

SPTHEGASKGHHECLDIL1SWGIDVDQEIPHSG 

TPLYVACMAQQFHCIWNLIYAGAGVRKGKY 

WDTPLPGAGHQSTQKXE*LFAMVEIWQ 


663 


2013 


A 


5066 


951 


580 


VRNS*SFAHCASVYKHHYMDGQTPCLFVSSK 
ADLPEGVAVSGPSPAEFCRKHRLPAPVPFSCA 
GPAEPSTTIFTQLATMAAFPHL VHAELHP S SF 
WLRGLLGVVGAAVAAVLSFSLYRVLVKSQ 


664 


2014 


A 


5071 


550 


1 


LSFIEVLSMEQVNKTV YREFV VLGF SSL ARLQ 
QLLFVIFLLLYLFTLGTNAIIISTIVLDRALHTP 
M YFFL AIL S C SEI C YTF VI VPKML VDLL S QKK 
TISFLGC AIQMF SFLFFGS SHSFLL AAMG YDR 
YMAICNPLRYSVLMGHGVCMGLMAAAWAC 
GFTVSLVTTSLVFHLPFHSSNQHE 


665 


2015 


A 


5074 


496 


692 


QQYHNTGSAGHHAHCQVGHSPHVHYPSGCG 

PL*IQRGLPSFNSLEGHSLKDSGHEESVQLDSE 

HDVQRSLYCDTAVNDVLNTSVTSMGSQMPD 

HDQNEGFHCREECRILGHSDRCWMPRNPMPI 

RSKSPEHVRNIIALSIEATAADVEAYDDCGPT 

KRTFATFGKDVSDHPAEERPTLKGKRTVDVT 

ICSPKVNSVIREAGNGCEAISPVTSPLHLKSSL 

PTKPSVSYEIVDPGITARRC 


666 


2016 


A 


5080 


408 


248 


IMLLSTSS*VYFQSSTKDSHFFLFDFQKTGPPL 
VGPKAQL S GLQL QPCL YKRR 


667 


2017 


A 


5081 


129 


247 


DLTNSHFFLFDFQKTGPPLGGPKAQFS SLQLQ 
PCVY*RR 


668 


2018 


A 


5086 


852 


233 


NIKSNDRWVQIKTAYKYFF*KNGDNYNWVF 

RALPTTFADIENLKYLLFTRDASQPFYLGHTV 

IFGDLEYVTVEGGIVL SRELMKRLNRLLDNSE 

TCADQSV1WKLSEDKQLAICLKYAGVHAENA 

EDYEGRDVFNTKPIAQLIEEALSNNPQQVVEG 

CCSDMAITFNGLTPQKMEVMMYGLYRLRAF 

GHYFNDTLVFLPP VG SEND 


669 


2019 


A 


5101 


1 


329 


PGRPTRPPLLTLLAHVSPEPAGPSCDSLAQPG 
ASGV*VQHDSHPPLLCGSQCLSEPVPGSHGPP 
RGCQHEAAPCPRGPGSDGLHHASAACASLPP 
SPILPVLLPELGPL 


670 


2020 


A 


5102 


3 


547 


DAWGNRCAVGAAPRLIHLHLCCTPADPSRKP 
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DEL *NMNGRVDYLVTEEEINLTRGPSGLGFNI 

VGGTDQQYVSNDSGIYVSRIKENGAAALDGR 

LQEGDKILSVNGQDLKNLLHQDAVDLFRNA 

GYAVSLRVQHRLQVQNGPIGHRGEGDPSGIPI 

FMVLVPVFALTMVAAWAFMRYRQQL 


671 


2021 


A 


5105 


672 


400 


RDGREELCLQQEPTLPSRICSSAPLLYFLFICPF 
VLLLLLLISLLCLYWKARKLSTLRSNTRKEKA 
L WVDLKEAGGVTTNRMED* EEDECN 


672 


2022 


A 


5148 


72 


314 


IIYF S YNIFLKITELLND VERLKQALNGLSQLT 
YTS GNPTKRQ S QLIDTLQHQ VKSLEQQLA VS 
NQAHGALQEYVLAPCS 


673 


2023 


A 


5152 


210 


335 


REILCSRIGRLNIV*MSLFPNLTCRLNAIPIKIPA 
NHFVEVT 


674 


2024 


A 


5153 


3 


2953 


LTEDQPFDILQKSLQEANITEQTLAEEAYLDA 

SIGSSQQFAQAQLHPSSSASFTQASNVSNYSG 

QTLQPIGVTHVPVGASFASNTVGVQHGFMQH 

VGISVPSQHLSNSSQISGSGQIQLIGSFGNHPS 

MMTINNLDGSQIILKGSGQQAPSNVSGGLLV 

HRQTPNGNSLFGNSSSSPVAQPVTVPFNSTNF 

QTSLPVHNIIIQRGLAPNSNKVPINIQPKPIQM 

GQQNTYNVNNLGIQQHHVQQGISFASASSPQ 

GSVVGPHMSVN1VNQQNTRKPVTSQAVSSTG 

GSIVIHSPMGQPHAPQSQFLIPTSLSVSSNSVH 

HVQTINGQLLQTQPSQLISGQVASEHVMLNR 

NSSNMLRTNQPYTGPMLNNQNTAVHLVSGQ 

TFAASGSPVIANHASPQLYGGQMPLQQASPT 

VLHLSPGQSSVSQGRPGFATMPSVTSMSGPSR 

FPAVSSASTAHPSLGSAVQSGSSGSNFTGDQL 

TQPNRTPVPVSVSHRLPVSSSKSTSTFSNTPGT 

GTQQQFFCQAQKKCLNQTSPISAPKTTDGLR 

QAQIPGLLSTTLPGQDSGSKVISASLGTAQPQ 

QEKVVGSSPGHPAVQVESHSGGQKRPAAKQ 

LTKGAFILQQLQRDQAHTVTPDKSHFRSLSD 

AVQRLLSYHVCQQSMPTEEDLRKVDNEFETV 

ATQLLKRTQAMLNKYRCLLLEDAMRINPPAE 

MVMIDRMFNQEERASLSRDKRLALVDPEGFQ 

ADFCCSFKLDKAAHETQFGRSDQHGSKASSS 

LQPPAKAQGRDRAKTGVTEPMNHDQFHLVP 

ni-iivvsaegniskk:teclgralkfdkvglvq 
yqstseekasrreplkasqcspgpeghrktss 
rsdhgtesklssiladshlemtcnnsfqdksl 

RNSPKNEVLHTDIMKGSGEPQPDLQLTKSLET 
TFKNILELKKAGRQPQSDPTVSGSVELDFPNF 
SPMASQENCLEKFIPDHSEGVVETDSILEAAV 
NSILEC 


675 


2025 


A 


5154 


599 


1880 


LKXMEPFSCDTFVALPPATVDNRIIFGKNSDR 

LYDEVQEVVYFPAVVHDNLGERLKCTYIEID 

QVPETYAVVLSRPAWLWGAEMGANEHGVCI 

GNEAVWGREEVCDEEALLGMDLVRLGLERA 

DTAEKALNVI VDLLEKYGQ GGNCTEGRM VF 

SYHNSFLIADRNEAWILETAGKYWAAEKVQE 

GVRNISNQLSITTKIAREHPDMRNYAKRKGW 

WDGKKEFDFAAAYSYLDTAKMMTSSGRYCE 

GYKLLNKHKGNITFETMMEILRDKPSGINME 

GEFLTT ASM VFILPQD S SLPCIHFFTGTPDPER 

S VFKPFIFVPHISQLLDTS SPTFELEDL VKKKS 

HFKPDRRHPLYQKHQQALEVVNNNEEKAKI 

MLDNMRKLEKELFREMESILQNKHLDVEKIV 

NLFPQCTKDEIQIYQSNLSVKVSS 
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676 


2026 


A 


5155 


2 


306 


FFFLRRSLALSPRPDCGLQWRNLGSLQAPPPG 
FTPFSCLSLPSSWDYRRPPPRPANFLYF* *RRG 
FTLLARMVSIS*PHDPPASASQSAGITGVSHRA 
RPT 


677 


2027 


A 


5167 


97 


740 


FFHSVDLLALEQSKTFYBCPDWFDIVESEVKCC 

KEAVCVIDMS SFTEFEITSTGDQALEVLQYLF 

SNDLDVPVGHIVHTGMLNEGGGYENDCSIAR 

LNKRSFFMI SPTD QQ VHC W AWLKKHMPKD S 

NLLLEDVTWKYTALNLIGPRAVDVLSELSYA 

PMTPDHFPSLFCKEMSVGYANGIRVMSMTHT 

GEPGFMLYIPIEYRWGFTMLSTLVSNS 


678 


2028 


A 


5183 


1919 


2018 


PALCRLRDDMTVCVADFGLSKKIYSGDYYRQ 
GRIAKMPVKWIAIESLADRVYTSKSDVWAFG 
VTMWEIATRGMTPYPGVQNHEMYDYLLHG 
HRLKQPED CLDEL CKI* * SPQ SP 


679 


2029 


A 


5190 


39 


499 


RESQ VKHFKMRKIDLCLSSEGSEVIL ATS SDE 
KHPPENIIDGNPETFWTTTGMFPQEFIICFHBCH 
VRIERLVIQSYFVQTLKIEKSTSKEPVDFEQWI 
EKDLVHTEGQLQNEEIVAHDGSATYLRFIIVS 
AFDHFASYHSVSAEGTVVSNLSS 


680 


2030 


A 


5204 


541 


92 


EILAVLKLACGDISLNALALMVATAVLTLAPL 

LLICLSYLFILSAILRVPSAAGRCKAFSTCSAH 

RTVVVVFYGTISFMYFKPKAKDPNVDKTVAL 

FYGVVTPSLNPIIYSLRNAEVKAAVLTLLRGG 

LLSRKASHCYCCPLPLSAGIG 


681 


2031 


A 


5207 


10 


247 


VPDNGDVTKLPVCSTLVEETSLTVSEAMEQSI 
KNESPLPGTLAHTCNTSTLGGRGRWIT* GREF 
DTSMANMVKPCLYRK 


682 


2032 


A 


5210 


2 


231 


FFFETESYSITQAGVQ WPNL S SLKTLPPGFK* F 

SCLSLPSSWDYRCLPPCPANFCIFSRNGVLPC 

WPGWSRTPDLS 


683 


2033 


A 


5218 


85 


402 


CP S V S GLIKSDLRRHNINIGITN VD VKAV SNIF 
MULLRSMYRINVKPYFFI*LFFSRVNC* SVIIG 
YARC YTFLIF*LFL* EP AD SPTDQEPKTVMLSK 
QSESAI 


684 


2034 


A 


5220 


1 


194 


NLMKEMQNLNSENHKT WEE YKDTK* IMS YF 
YG*ALNVnCMAVLPKLMYRFSATLVKIPQHL 
TDS 


685 


2035 


A 


5228 


260 


440 


LHSQDGNSDPRKPQGEMSAHAFPVQTCGEED 
QKKTPQVP1NFTELSKCS*S*KIMSGERE 


686 


2036 


A 


5239 


79 


508 


GGEAAARAAKLSSPRPHRVGRRERGVGGMS 
AFSEAALEKKLSELSNSQQSVQTLSLWLIHHR 
KHSRPIVTVWERELRKAKPNRKLTFLYLAND 
VIQNSKRKGPEFTKDFAPVIVEAFKHVSSETD 
ESCBCKHLGRVLSIWEERS 


687 


2037 


A 


5244 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATA 
NKASHNRTRALQSHSSPEGKEEPEPLSPELEYI 
PRKRGKNPMKAVGLAWAIGFPCGILLFILTKR 
EVDKDRVKQMKARQNMRLSNTGEYESQRFR 
ASSQSAPSPDVGSGVQT 


688 


2038 


A 


5249 


1 


1407 


LQQTEDKSLLNQGSSSEEYAGSSQKMGQPGP 

S GDSDLATALHRLSLRRQNYL SEKQFFAEEW 

QRKIQVLADQKEGVSGCVTPTESLASLCTTQS 

EITDLSSASCLRGFMPEKLQIVKPLEGSQTLY 

HWQQLAQPNLGTILDPRPGVITKGFTQLPGD 

AIYHISDLEEDEEEGITFQVQQPLEVEEKLSTS 

KPVTGIFLPPITSAGGPVTVATANPGKCLSCT 

NSTFTFTTCRTLHPSDITQVTPSSGFPSLSCGSS 

G S S S SNT A VNSPAL A YRL S IGE SITNRRD STTT 
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FSSTMSLAKLLQERGISAKVYHSPISENPLQPL ' 

PKSLAIPSTPPNSPSHSPCPSPLPFEPRVHLSEN 

FLASRPAETFLQEMYGLRPSRNPPDVGQLKM 

NLVDRLKRLGIARVVKNPGAQENGRCQEAEI 

GPQKPDSAVYLNSGSSLLGGLRRNQSLPVIM 

GSFAAPVCTS SPKMG VLKED 


689 


2039 


A 


5254 


2 


2621 


LSLFGSRAL GRSGARAMAKAKK VGARRKAS 

G APAG ARG GP AKAN SNPFEVK VNRQKFQILG 

RKTRHDVGLPGVSRARALRKRTQTLLKEYKE 

RDKSNVFRDKRFGEYNSNMSPEEKMMKRFA 

LEQQRHHEKKSIYNLNEDEELTHYGQSLADJE 

KHNDIVDSDSDAEDRGTLSGELTAAHFGGGG 

GLLHKKTQQEGEEREKPKSRKELIEELIAKSK 

QEKRERQAQREDALELTEKLDQD WKEIQTLL 

SHKTPKSENRDKKEKPKPDAYDMMVRELGF 

EMKAQPSNRMKTEAELAKEEQEHLRKLEAE 

RLRRMLGKDEDENVKKPKHMSADDLNDGFV 

LDKDDRRLLSYKDGKMNVEEDVQEEQSKEA 

SDPESNEEEGDSSGGEDTEESDSPDSHLDLES 

NVESEEENEKPAKEQRQTPGKGLISGKERAG 

KATRDELPYTFAAPESYEELRSLLLGRSMEEQ 

LLVVERIQKCNHPSLAEGNKAKLEKLFGFLLE 

YVGDLATDDPPDLTVIDKLVVHLYHLCQMFP 

ESASDAIKFVLRDAMHEMEEMIETKGRAALP 

GLDVLIYLKITGLLFPTSDFWHPVVTPALVCL 

SQLLTKCPIL SLQD V VKGLF VCCLFLE YVALS 

QKh IrbLlNl'LLGILYIATPNKASQGSTLVHPFR 

ALGBCNSELLVVSAREDVATWQQSSLSLRWA 

SRLRAPTSTEANHIRL SCL A VGLALLKRC VLM 

YGSLPSFHAIMGPLRALLTDHLADCSHPQELQ 

niA^o 1 JL 1 bMnaQlCQbCKPL 1 CEKSKPVPLKL 

FTPRLVKVLEFGRICQGSSICEEQERKRLIHKHK 

RFFKH^ VRPTftT^TYNJfYRT Al?\/17~Yr CT7T\yrpr>T% a t: 
jNJ^r rvvj/v y jsjT/IJ-sjsjl'JN \>l J^/VIvlVl ^J^olJ/lJVlbKJUvYlj, 

RKRKVKQLFNSLATQEGEWKALKilKKFKK 


690 


2040 


A 


5261 


1 


304 


FFFFVFLVETGFHHVGQAGLELLTSGDPPTW " 
ASQSAGITGVSHCSWPVIYVLSTLLHAVRNVL 
FKRTFPLKSSSFLSYDKEIFPILIVLKFYLVTLT 
SFVK 


691 


2041 


A 


5270 


3 


158 


NCHTTHCTANWVHLPGTPPGWKIDGPAAAL " 
EVLS SFFFFFLKFSYKPQNI V 


692 


2042 


A 


5282 


56 


1268 


GMEP VGCCGECRGS S VDPRSTFVLSNEAEVV 

ERVLTFLPAKALLRVACVCRLWRECVRRVLR 

THRSVTWISAGLAEAGHLEGHCLVRWAEEL 

EN VRILPHT VL YMADSETFISLEECRGHKRAR 

KRTSMETALALEKLFPKQCQVLGIVTPGIVVT 

rXVlUovjrbJNKr^lilblGbSGrALLFPQIEGIEvIQPF 

HFIKDPKNLTLERHQLTEVGLLDNPELRVVLV 

r\j r iNUurvvLr/\c>i\ i l^C^V V £> 1 r isDMNIILAGG 

QVDNLSSLTSEKNPLDIDASGVVGLSFSGHRI 

Q S AT VLLNED VSDEKTAE AAMQRLKAANIPE 

niN x lur ivir t\\^ v LxxvUt i KAJvCjJN VEAL) AFR 

KFFPSVPLFGFFGNGEIGCDRIVTGNFILRKCN 

EVKDDDLFHSYTTIMALIHLGSSK 


"693 


2043 


A 


5301 


362 


507 


EEIKERFGPGLVIYWYGFIQELDCNRERGILLK 
ACFPTNIVTLCHSIA 


694 


2044 


A 


5310 


1 


204 


RVLTAINHTLKE)NLRKLFYKGKKDKPLDLRPK 
KTRAMRRRLNMHEENLKTKKQHRKERLYPL 
RKYAAKA 


695 


2045 | A 


5315 


125 


1596 


ETRSTAVKSEVQVCISLLLCLEDRTMPKKAKP 



226 



WO 01/57188 PCT7US0 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine 3 
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TGSGKEEGPAPCKQMKLEAAGGPSALNFDSP 

SSLFESLISPIKTETFFKEFWEQKPLLIQRDDPA 

LATYYGSLFKLTDLKSLCSRGMYYGRDVNV 

CRCVNGKKKVLNKDGKAHFLQLRKDFDQKR 

ATIQFHQPQRFKDELWRIQEKLECYFGSLVGS 

NVYITPAGSQGLPPHYDDVEVFILQLEGEKH 

WRLYHPTVPLAREYSVEAEERIGRPVHEFML 

KPGDLL YFPRGTIHQ ADTP AGL AHSTH VTI ST 

YQNNSWGDFLLDTISGLVFDTAKEDVELRTG 

IPRQLLLQVESTTVATRRLSGFLRTLADRLEG 

TKELLS SDMKKDFIMHRLPP YS AGD GAEL STP 

GGKLPRLDSVVRLQFKDHIVLTVLPDQDQSD 

ETQEKMVYIYHSEKNSRETHMMGNEEETEFH 

GLRFPL SHLD ALKQI WNSP AI S VKDLKLTTDE 

EKE SL VL SL WTECLIQV V 


696 


2046 


A 


5318 


1476 


742 


LMKX YLE AAELGEISDIHTKLLRL S S SQ GTIET 

SLQDIDSRLSPGGSLADAWAHQEGTHPKDRN 

VEKLQVLLNCMTEIYYQFKKDKAERRLAYN 

EEQIHKFDKQKLYYHATK^MTHFTDECVKK 

YEAFLNKSEEWIRKMLHLRKQLLSLTNQCFDI 

EEEVSKYQEYTNELQETLPQKMFTASSGIKHT 

MTPIYPSSNTLVEMTLGMKKLKEEMEGVVKE 

LAENNHILESGGSLTMDGGLRNVDCL 


697 


2047 


A 


5320 


244 


478 


LDYNFFLFEMTFGLVSQAGVQWHDLGSLQPP 
PPGFKQFSCLSLPSSWDYRHLPPHLANFSREG 
VSPSWPGWSRTPDFR 


698 


2048 


A 


5324 


266 


714 


LPIRKSLRSVRSGFPTSQSPITRNLDGTASGSC 
L AKT VTG SLFRIN V GLRGL VA GGII GALLGTP 
VGGLLMAFQKYSGETVQERKQKDRKALHEL 
KLEE WKGRLQVTEHLPEKIES SLQEDEPENDA 
KKIE ALLNLPRNPS VIDKQDKD 


699 


2049 


A 


5334 


699 


277 


RPHGHLVCISSSAGLSGVNGLADYCASKFAA 

FGFAESVFVETFVQKQKGIKTTIVCPFFIKTGM 

FEGCTTGCPSLLPILEPKYAVEKIVEAILQEKM 

YLYMPKLLYFMMFLKSFLPLKTGLLIADYLGI 

LHAMDGFADQKK 


700 


2050 


A 


5344 


3 


614 


PTAEEMS SLTPES SPELAKRS WFGNFISLDKEE 

QIFLVLKDKPLSSIKADIVHAFLSIPSLSHSVLS 

QTSFRAEYKASGGPSVFQKPVRFQVDISSSEG 

PEPSPRRDGSGGGGIYSVTFTLISGPSRRFKRV 

VETIQAQLLSTHDQPSVQALADEKNGAQTRP 

AGAPPRSLQPPPGRPDPELSSSPRRGPPKDKK 

LLATNGTPL 


701 


2051 


A 


5346 


3 


1383 


HAS VLFCR VMAASKTQ G A VARMQEDRD G S C 

STVGGVGYGDSKDCILEPLSLPESPGGTTTLE 

GSPSVPCIFCEEHFPVAEQDKLLKHMIIEHKIV 

IADVKLVADFQRYILYWRKRFTEQPITDFCSV 

IRINSTAPFEEQENYFLLCDVLPEDRILREELQ 

KQRLREILEQQQQERNDTNFHGVCMFCNEEF 

LGNRSVILNHMAREHAFNIGLPDNIVNCNEFL 

CTLQKKLDNLQCLYCEKTFRDKNTLKDHMR 

KKQHRKINPKNREYDRFYVINYLELGKSWEE 

VQLEDDRELLDFIQEDDWSDWEEHPASAVCL 

FCEKQAETIEKLYVHMEDAHEFDLLKIKSELG 

LNFYQQVKLVNFIRRQVHQCRCYGCHVKFKS 

KADLRTHMEETKHTSLLPDRKT WD QLE Y YFP 

TYENDTLLWTLSDSESDLTAQEQNENVPIISE 

DTSKLYALKQSSILNQLLL 


702 


2052 


A 


5356 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWD 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LASLRCTLGAFCECDFRPDLPGLECDLAQHL 

AGQHLAKALVVKALKAFVRDPAPTKPLVLSL 

HGWTGTGKS YVS SLLAHYLFQGGLRSPRVH 

HFSPVLHFPHPSHIERYKKDLKSWVQGNLTA 

CGRSLFLFDEMDKMPPGLMEVLRPFLGSSWV 

VYGTNYRKAIFIFISNTGGEQINQVALEAWRS 

RRDREEILLQELEPVISRAVLDNPHHGFSNSGI 

MEERLLDAVVPFLPLQRHHVRHCVLNELAQL 

GLEPRDEYVQ AVLD STTFFPEDEQLFS SNGCK 

TVASRIAFFL 


703 


2053 


A 


5380 


278 


657 


LFLQKLRMKTEEEARTHTEIEMFLRKEQQKL 

EERLEFWMEKYDKDTEMKQNELNALKATKA 

SDLAHLQDLAKMIREYEQVIIEDRIEKERSKK 

KVKQDLLELKSVIKLQAWWRGTMIRREIGGF 

KM 


704 


2054 


A 


5381 


1 


1003 


FRGRAVKMAAVVEVEVGGGAAGERELDEV 

DMSDLSPEEQWRVEHARMHAKHRGHEAMH 

AEMVLILIATLVVAQLLLVQWKQRHPRSYN 

MVTLFQMWVVPLYFTVKLHWWRFLVIWILF 

SAVTAFVTFRATRKPLVQTTPRLVYKWFLLIY 

KISYATGIVGYMAVMFTLFGLNLLFKIKPEDA 

MDFGISLLFYGLYYGVLERDFAEMCADYMA 

STIGFYSESGMPTKHLSDSVCAVCGQQIFVDV 

SEEGIIENTYRLSCNHVFHEFCIRGWCIVGKK 

QTCPYCBCEKVDLKRMFSNPWERPHVMYGQL 

LDWLRYLVAWQPVIIGVVQGINYILGLE 


705 


2055 


A 


5396 


3 


675 


IYDRDPLQLATRAGQPLDINMAGEPKPYRPKP 

GNKRPLSALYRLESKEPFLSVGGYVFDYDYY 

RDDFYNRLFDYHGRVPPPPRAVIPLKRPRVA 

VTTTRRGKGVFSMKGGSRSTASGSTGSKLKS 

DELQT1KKELTQIKTKID S VLGRLDKIEKQQK 

AEAEAQKKLLEESLVLIQEECVSEIADHSTEEP 

AEGGPDADGEEMTDGIEEAFDEDGGHELFLQ 

IK 


706 


2056 


A 


5410 


2 


98 


GR VGLNLEGRG CSEPK WRHCTPT WATE QD SI 
S 


707 


2057 


A 


5415 


6 


287 


PFKLTPSFLSHAFSSGQERKVFIELNHIBCKCNT 
VRGVFVLEEFGNYTILLLGLDSHGSNSNLGAP 
EEGLGAGRKRTS VEKS GGAGVTRKKRDP 


708 


2058 


A 


5423 


3 


291 


SSSNPLGSPSTLWKLCSFVLHNKSCCCSFFGS 

TPTLRAITLTVRVCGFIPEVSKTTNPLGRTNNS 

GCTEFKTVTLTARSTASLLKSVRPRTHQKE 


709 


2059 


A 


5424 


679 


347 


RIRHEEKRGSRGRGRRTSEEDTPKKKKHKGG 
SEFTDTILSVHPSDVLDMPVDPNEPTYCLCHQ 
VS YGEMIGCDNPD CPIE WFHF AC VDLTTKPK 
GKWFCPRCVQEKRKKK 


710 


2060 


A 


5442 


1073 


559 


QESLKKKIQPKLSLTL S S S VSRGN VSTPPRHS S 

GSLTPPVTPPITPSSSFRSSTPTGSEYDEEEVDY 

EESDSDESWTTESAISSEArLSSMCMNGGEEK 

PFACPVPGCKKRYKNVNGIKYHAKNGHRTQI 

RVRKPFKCRCGKSYKTAQGLRHHTINFHPPV 

SAEIIRKMQQ 


711 


2061 


A 


5449 


I 


319 


GDSLCVPQYNKYREERVILFLKMASGHAFQP 
DLVKRIRDAIRMGLSARHVPSLILETKGIPYTL 
NGKKVEVAVKQIIAGKAVEQGGAFSNPETLD 
LYRDIPELQGF 


712 


2062 


A 


5499 


91 


749 • 


RPTPGHGDF WMQPLTKDAGMSLS S VTL ASAL 
QVRGEALSEEEIWSLLFLAAEQLLEDLRNDSS 
D Y V VCP WS ALL S AAGSL SFQ GRV S HIE AAPF 
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KAPELLQGQSEDEQPDASQMHVYSLGMTLY 
WSAGFHVPPHQPLQLCEPLHSILLTMCEDQPH 
RRCTLQSVLEACRVHEKEVSVYPAPAGLHIR 
RLVGLVLGTISEVSREPCFSSSSCWSCVAIKI 


713 


2063 


A 


5506 


22 


478 


VEELIL VSRLDPHLHTPMYFFLAHLSFLDL SFT 
TSSIPQLLTOLNGCDKTISYMGCAIQLFLFLGL 
GGVECLLLAVMAYDRCVAICKPLHYMVIMN 
PRLCRGLVSVTWGCGVANSLAMSPVTLRLPR 
CGHHEVDHFLCEMPALIRMACISTV 


714 


2064 


A 


5514 


25 


220 


AIRPYWCENNIIGIGKLSTADGKAFADPEVLR 
RLTSSVSCALDEAAAALTRMRAESTANAGQS 
DK 


715 


2065 


A 


5526 


3 


810 


KVTAPRRPQRYSSGHGSDNSSVLSGELPPAM 

GRT ALFHH S GG S S G YE SLRRD SE ATG S AS SAP 

DSMSESGAASPGARTRSLKSPKKRATGLQRR 

RLIP APLPDTT ALGRKP SLP GQ W VDLPPPL AG 

SLKEPFEIKVYEIDDVERLQRPRPTPREAPTQG 

LACVSTRLRLAERRQQRLREVQAKHKHLCEE 

LAETQGRLMLEPGRWLEQFEVDPELEPESAE 

YLAALERATAALEQCVNLCKAHVMMVTCFD 

ISVAASAAIPGPQEVDV 


716 


2066 


A 


5529 


458 


790 


SPGYGENKFTVTSXNIAVPLCEMNKIYSYYSD 
SSSSERTMDLVLEMCNTNSIHWCGISGRQLG 
KLHPSSSLCLALTLLSSV QGLQSISGLRLTDTF 
LKRTYEYDDIAQVCV 


717 


2067 


A 


5531 


3 


460 


NSEDLLKYFNPESWQEDLDNMYLDTPRYRG 
RSYHDRKSKVDLDRLNDDAKRYSCTPRNYS 
VNIREELKLANVVFFPRCLLVQRCGGNCGCG 
TVNWRSCTCNSGKTVKKYHEVLQFEPGHIKR 
RGRAKTMAL VDIQLDI IHERCDCIC S S RPPR 


718 


2068 


A 


5586 


311 


88 


AVLKNMAPMTALGLLDLfflLNLILFLSAGEDF 

TSWSEIMMYILLVFLTLWLLIEMIYCYRKVS 

KAEEAAQENA 


719 


2069 


A 


5598 


1 


330 


KNCANEAWQKILDRVLSRYDVRLRPNFGSM 
L ATNS TRGLNEDELMAHGQEKDS S SESEDSC 
PPSPGCSFTEGFSFDLLNPDYVPKVDKWSRFL 
FPLAFGLFNIVAAERC 


720 


2070 


A 


5628 


798 


148 


LPPAQIPEAWLLLANVVVVLILVPLKDRLIDP 

LLLRCKLEPSALQKMALGMFFGFTSVIVAGV 

LEMERLHYIHHNETVSQQIGEVLYNAAPLSIW 

WQIPQYLLIGISEIFASIPGLEFAYSEAPRSMQG 

AIMGIFFCLSGVGSLLGSSLVALLSLPGGWLH 

CPKDFGNINNCRMDLYFFLLAGIQAVTALLF 

VWIAGRYERASQGPASHSRFSRDRG 


721 


2071 


A 


5632 


146 


536 


MSALIVRKLRSAELTLFSELPTVLGANVNAA 
KJLHETALHHAAKVKN VDLIEMLIEFG GNI YA 
RDNRGKKPSDYTWS S SAPAKCFEYYEKTPLT 
LSQLCRVNLRKATGVRGLEKIAKLNIPPRLID 
YLSYN 


722 


2072 


A 


5638 


3 


3806 


CPSLDIRSEVAELRQLENCSWEGHLQILLMF 

T ATGEDFRGL SFPRLTQ VTD YLLLFRV YGLES 

LRDLFPNL A VIRGTRLFL GY AL VIFEMPHLRD 

VALPALGAVLRGAVRVEKNQELCHLSTIDW 

GLLQPAPGANHIVGNKLGEECADVCPGVLGA 

AGEPCAKTTFSGHTDYRCWTSSHCQRVCPCP 

HGMACTARGECCHTECLGGCSQPEDPRACV 

ACRHLYFQGACLWACPPGTYQYESWRCVTA 

ERC ASLHS VPGRASTFGIHQGSCL AQCP S GFT 

RNSSSIFCHKCEGLCPKECKVGTKTIDS1QAA 
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D=Aspartic Acid, E=Glutamic Acid, 
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QDLVGCTHVEGSLILNLRQGYNLEPQLQHSL 

GLVETITGFLKIKHSFALVSLGFFKNLICLIRGD 

AMVDGNYTLYVLDNQNLQQLGSWVAAGLTI 

PVGKIYFAFNPRLCLEHIYRLEEVTGTRGRQN 

KAEINPRTNGDRAACQTRTLRFVSNVTEADRI 

LLRWERYEPLEARDLLSFIVYYKESPFQNATE 

HVGPDACGTQSWNLLDVELPLSRTQEPGVTL 

ASLKP WTQ YAVF VRAITLTTEEDSPHQGAQS 

PIVYLRTLPAAPTVPQDVISTSNSSSHLLVRW 

KPPTQRNGNLTYYLVLWQRLAEDGDLYLND 

YCHRGLRLPTSNNDPRFDGEDGDPEAEMESD 

CCPCQHPPPGQVLPPLEAQEASFQKKFENFLH 

NAITIPISPWKVTSINKSPQRDSGRHRRAAGPL 

RLGGNSSDFEIQEDKVPRERAVLSGLRHFTEY 

RIDIHACNHAAHT VGC S AATF VF ARTMPHRE 

AD GIP GK V A WE A S SKNS VLLR WLEPPDPNGL 

ILKYEIKYRRLGEEATVLCVSRLRYAKFGGV 

HL ALLPPGN YS AR VRAT SLAGNG S WTDS V AF 

YILGPEEEDAGGLHVLLTATPVGLTLLIVLAA 

LGFFYGKKRNRTLYASVNPEYFSASDMYVPD 

EWEVPREQISIIRELGQGSFGMVYEGLARGLE 

AGEESTPVALKTVNELASPRECIEFLKEASVM 

KAFKCHHVVRLLGVVSQGQPTLVIMELMTR 

GDLKSHLRSLRPEAENNPGLPQPALGEMIQM 

AGEIADGMAYLAANKFVHRDLAARNCMVSQ 

DFTVKIGDFGMTRDVYETDYYRKGGKGLLP 

VRWMAPESLKDGIFTTHSDVWSFGVVLWEIV 

TLAEQPYQGLSNEQVLKFVMDGGVLEELEGC 

PLQLQELMSRCWQPNPRLRPSFTHILDSIQEEL 

RPSFRLL SF Y YS PECRG ARG SLPTTD AEPD S SP 

TPRDCSPQNGGPGH 


723 


2073 


A 


5672 


1 


216 


LAWIDNILPEKEKKETDKKRKRKKGAHEDCD 

EEPQFPPPSVIKIPMESVQSDPQNGIHCIARKR 

SSSWSYSL 


724 


2074 


A 


5704 


4235 


940 


ARGRRSRPVWAASWGGRGRPAARRRPRGLA 

ATMGFELDRFDGDVDPDLKCALCHKVLEDP 

LTTPCGHVFCAGCVLPWVVQEGSCPARCRGR 

L S AKELNH VLPLKRLILKLDIKCAYATRGCGR 

VVKLQQLPEHLERCDFAPARCRHAGCGQVLL 

RRDVEAHMRDACDARPVGRCQEGCGLPLTH 

GEQRAGGHCCARALRAHNGALQARLGALHK 

ALKKEALRAGKRElCSLVAQLAAAQEELQM'r 

ALRYQKKFTEYSARLDSLSRCVAAPPGGKGE 

ETKSLTLVLHRDSGSLGFNIIGGRPSVDNHDG 

SSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVN 

GRDLSRATHDQAVEAFKTAKEPIVVQVLRRT 

PRTKMFTPPSESQLVDTGTQTDITFEHIMALT 

KMSSPSPPVLDPYLLPEEHPSAHEYYDPNDYI 

GDIHQEMDREELELEEVDLYRMNSQDKLGLT 

VCYRTDDEDDIGIYISEIDPNSIAAKDGRIREG 

DRIIQINGIEVQNREEAVALLTSEENKNFSLLI 

ARAELQJ . DEG wmdd DRNDFLDDT .hmdmi. ,e 

EQHHQAMQFTASVLQQKKHDEDGGTTDTAT 

ILSNQHEKDSGVGRTDESTRNDESSEQENNG 

DDATASSNPLAGQRKLTCSQDTLGSGDLPFS 

NESFISADCTDADYLGIPVDECERFRELLELK 

CQVKSATPYGLYYPSGPLDAGKSDPESVDKE 

LELLNEELRSIELECLSIVRAHKMQQLKEQYR 

ESWMLHNSGFRNYNTSIDVRRHELSDITELPE 

KSDKDSSSAYNTGESCRSTPLTLEISPDNSLRR 
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AAEGISCPSSEGAVGTTEA YGPASKNLL SITE 

DPEVGTPTYSPSLKELDPNQPLESKERRASDG 

SRSPTPSQKLGSAYLPSYHHSPYKHAHIPAHA 

QHYQSYMQLIQQKSAVEYAQSQMSLVSMCK 

DL S SPTPSEPRME WKVKIRSDGTRYITKRP VR 

DRLLRERALKIREERSGMTTDDDAVSEMKM 

GRYWSKEERKQHLVKAKEQRRRREFMMQSR 

LDCLKEQQAADDRKEMNILELSHKKMMKKR 

NKKIFDNWMTIQELLTHGTKSPDGTRVYNSF 

LSVTTV 


725 


2075 


A 


5707 


3 


1770 


QISTEVSEAPVANDKPKTLVVKVQKKAADLP 

DRDTWKGRFDFLMSCVGYAIGLGNVWRFPY 

LCGKNGGGAFLIPYFLTLIFAGVPLFLLECSLG 

QYTSIGGLGVWKLAPMFKGVGLAAAVLSFW 

LNIYYIVIISWAIYYLYNSFTTTLPWKQCDNP 

WNTDRCFSN Y SM VNTTNMT S A V VEF WERN 

MHQMTDGLDKPGQIRWPLAITLAIAWILVYF 

CIWKGVGWTGKVVYFSATYPYIMLIILFFRGV 

TLPGAKEGILFYITPNFRKLSDSEVWLDAATQ 

IFFSYGLGLGSLIALGSYNSFHNNVYRDSIIVC 

CINSCTSMFAGFVIFSIVGFMAHVTKRSIADV 

AASGPGLAFLAYPEAVTQLPISPLWAILFFSM 

LLMLGID S QFCT VEGFIT AL VDE YPRLLRNRR 

ELFIAAVCIISYLIGLSNITQGG1YVFKLFDYYS 

ASGMSLLFLVFFECVSISWFYGVNRFYDNIQE 

MVGSRPCIWWKLCWSFFTPIIVAGVFIFSAVQ 

MTPLTMGNYVFPKWGQGVGWLMALSSMVL 

IPGYM A YMFLTLKG S LKQRI Q VM VQP SEDI V 

RPENGPEQPQAGS STSKEA YI 


726 


2076 


A 


5711 


156 


423 


PRRDPGRTPELRGSAPRKTGANMPVRRGHVA 

PQNTFLGTIIRKFEGQNKKFIIANARVQNCAII 

YCNDGFCEMTGFSRPDVMQKPCTCD 


727 


2077 


A 


5716 


3 


274 


HASEYFFKLCSFQVFLSFPLATIVIDVGLVVIP 
LVKSPNVHYVYVLLLVLSGLLFYIPLIHFKIRL 
AWFEKMTCYLQLLFNICLPDVSEE 


728 


2078 


A 


5737 


1899 


649 


IQASRASPYPRVKVDFALSCHEDLLAPISEPIE 

WK YHSPEEEISLGPAC WL WDFLRRS QQAGFL 

LPLSGGVDSAATACLIYSMCCQVCEAVRSGN 

EEVLADVRTIVNQISYTPQDPRDLCGRILTTC 

YMASKNSSQETCTRARELAQQIGSHHISLNID 

P AVKAVMGIF SL VTGKSPLFAAHGGS SRENL 

ALQNVQARIRMVLAYLFAQLSLWSRGVHGG 

LLVLGSANVDESLLGYLTKYDCSSADINPIGG 

ISKTDLRAFVQFCIQRFQLPALQSILLAPATAE 

LEPLADGQVSQTDEEDMGMTYAELSVYGKL 

RKVAKMGP Y SMFCKLLGM WRHICTPRQ VAD 

KVKRFFSKYSMNRHKMTTLTPAYHAENYSPE 

DNRFDLRPFLYNTSWPWQFRCIENQVLQLER 

AEPQSLDGVD 


729 


2079 


A 


5741 


1 


5976 


PGCAARLSRARAPGPGAAGAGRKRLADPGPP 

P ASRRLRAPG SRPRL APCTRRAAQP AH ARMA 

PRAAGGAPLSARAAAASPPPFQTPPRCPVPLL 

LLLLLGAARAGALEIQRRFPSPTPTNNFALDG 

AAGTVYLAAVNRLYQLSGANLSLEAEAAVG 

PVPDSPLCHAPQLPQASCEHPRRLTDNYNKIL 

QLDPGQGLVVVCGSIYQGFCQLRRRGNISAV 

AVRFPPAAPPAEPVTVFPSMLNVAANHPNAS 

TVGLVLPPAAGAGGSRLLVGATYTGYGSSFF 

PRNRSLEDHRFENTPEIAIRSLDTRGDLAKLFT 
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FDLNPSDDNILKJKQGAKEQHKXGFVSAFLHP 

SDPPPGAQSYAYLALNSEARAGDKESQARSL 

LARICLPHGAGGDAKKXTESYIQLGLQCAGG 

AGRGDLYSRLVSVFPARERLFAVFERPQGSPA 

ARAAPAALCAFRFADVRAAIRAARTACFVEP 

APDVVAVLDSVVQGTGPACERKLNIQLQPEQ 

LDCGAAHLQHPLSILQPLKATPVFRAPGLTSV 

AVASVNNYTAVFLGTVNGRLLKINLNESMQ 

VVSRRVVTVAYGEPVHHVMQFDPADSGYLY 

LMT SI IQMARVKVAACN VIISTC GD C VG AAD 

AYCGWCALETRCTLQQDCTNSSQQHFWTSA 

SEGP SRCP AMT VLP SEID VRQE YP GMILQI S GS 

LPSLSGMEMACDYGNNIRTVARVPGPAFGHQ 

IAYCNLLPRDQFPPFPPNQDHVTVEMSVRVN 

GRNIVKANFTIYDCSRTAQVYPHTACTSCLSA 

QWPCFWCSQQHSCVSNQSRCEASPNPTSPQD 

CPRTLL SPLAPVPTGGSQN1L VPLANTAFFQG 

AALECSFGLEEIFEAVWVNESVVRCDQVVLH 

TTRKSQVFPL SLQLKGRPARFLDSPEPMTVM 

VYNCAMGSPDCSQCLGREDLGHLCMWSDGC 

RLRGPLQPMAGTCPAPEIRAIEPLSGPLDGGT 

LLTIRGRNLGRRLSDVAHGVWIGGVACEPLP 

DRYTVSEEIVCVTGPAPGPLSGVVTVNASKE 

GKSRDRFSYVLPLVHSLEPTMGPKAGGTKJTI 

HGNDLHVGSELQVLVNDTDPCTELMRTDTSI 

ACTMPEGALPAPVPVCVRFERRGCVHGNLTF 

WYMQNPYITAISPRRSPVSGGRTITVAGERFH 

MVQNVSMAVHHIGREPTLCKVLNSTLITCPSP 

GALSNASAPVDFFINGRAYADEVAVAEELLD 

PEEAQRGSRFRLDYLPNPQFSTAKREKWIKH 

HPGEPLTLVIHVSTKGAGKEQD SLGLQ SHE Y 

RVKIGQVSCDIQIVSDRIIHCSVNESLGAAVGQ 

LPITIQVGNFNQTIATLQLGGSETAIIVSIVICSV 

LLLLSVVALFVFCTKSRRAERYWQKTLLQME 

EMESQIREEIRKGFAELQTDMTDLTKELNRSQ 

GIPFLE YKHF VTRTFFPKCS SL YEERY VLPSQT 

LNSQGSSQAQETHPLLGEWKIPESCRPNMEE 

GISLFSSLLDNKHFLIVFVHALEQQKDFAVRD 

RCSLASLLTIALHGKLEYYTSIMKJELLVDLID 

A S AAKNPKLMLRRTE S V VEKMLTN WMS ICM 

YSCLRETVGEPFFLLLCAIKQQINKGSIDAITG 

KARYTLNEEWLLRENIEAKPRNLNVSFQGCG 

MDSLSVRAMDTDTLTQVKEKILEAFCKNVPY 

SQWPRAEDVDLEWFASSTQSYILRDLDDTSV 

VED GRKKLNTL AHYKIPEG ASL AMSLIDKKD 

NTLGRVKDLDTEKYFHLVLPTDELAEPKKSH 

RQSHRKKVLPEIYLTRLLSTKGTLQKFLDDLF 

KAILSIREDKPPLAVKYFFDFLEEQAEKRGISD 

PDTLHIWKTNSLPLRFWVNILKNPQFVFDIDK 

TDHIDACLSVIAQAFIDACSISDLQLGKDSPTN 

KLLYAKEIPEYRKIVQRYYKQIQDMTPLSEQE 

MNAHLAEESRKYQNEFNTNVAMAEIYKYAK 

RYRPQIMAALEANPTARRTQLQHKFEQVVAL 

MEDNIYECYSEA 


730 


2080 


A 


5744 


3 


292 


QPSPLFHSHLETLQLLRTAQLPEQVSWPWGQ 
VANGKGNQRNMGSPQPSLLAFERNLELQIMG 
LGYSLLMGKLRPRVAKDTLRVHRDSTPSPLT 
LKD 


731 


2081 


A 


5747 


1 


382 


FLKCMRKAFRS SKLLQ VG YTPDGKDD YRWC 
FRVDEVNWTTWNTNVGIINEDPGNCEGVKRT 



232 



WO 01/57188 



PCT7US0 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, 
D=Aspartic Acid 3 E=Glutarnic Acid, 
F=Phenylalanine ? G=Glycine, FNHistidine, 
I=Isoleucine 5 K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline ? 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=I ryptophan, 
Y=Tyrosine ; X=Unknown s *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LSFSLRSSRVSGRHWKNFALVPLLREASARD 

RQSAQPEEVYLRQFSGSLKPEDAEVFKSPAAS 

GEK 


732 


2082 


A 


5753 


198 


3 


AQ AES STVASPEATAGPLCTRIPN VPPPTPIRP 
PGKLQAQLPCPSPVRFTSARIPPASRPQTKS 


733 


2083 


A 


5754 


2 


2223 


AAGPPGLE AEGRAPE S AGPGPGGD AAETPGL 

PPAHSGTLMMAFRDVTVQIANQNISVSSSTAL 

SVANCLGAQTVQAPAEPAAGKAEQGETSGR 

EAPEAPAVGREDASAEDSCAEAGASGAADG 

ATAPKTEEEEEEEETAEVGRGAEAEAGDLEQ 

LNRTSTSTKSAKSGSEASASASKDALQAMILS 

LPRYHCENPASCKSPTLSTDTLRKRLYRIGLN 

LFNINPDKGIQFLISRGFIPDTPIGVAHFLLQRK 

GLSRQMI GEFL GNSKKQFNRD VLD C V VDEM 

DFSSMELDEALRKFQAHIRVQGEAQKVERLIE 

AFSQRYCMCNPEVVQQFHNPDTIFILAFAIILL 

NTDMYSPNIKPDRKMMLEDFIRNLRGVDDG 

ADIPRELVVGIYERIQQKELKSNEDHVTYVTK 

VEKSIVGMKTVLSVPHRRLVCCSRLFEVTDV 

NBCLQKQAAHQREVFLFNDLLVILKLCPKKKS 

SSTYTFCKSVGLLGMQFQLFENEYYSHGITLV 

TPL S GSEKK.Q VLHF C ALGSDEMQKF VEDLKE 

SIAEVTELEQIRIEWELEKQQGTKTLSFKPCGA 

QGDPQSKQGSPTAKREAALRERPAESTVEVSI 

HNRLQTSQHNSGLGAERGAPVPPPDLQPSPPR 

QQTPPLPPPPPTPPGTLVQCQQIVKVIVLDKPC 

L ARMEPLL SQ ALSC YTS S S SD S CG STPLGGPG 

SPVKVTHQPPLPPPPPPYNHPHQFCPPGSLLH 

GHRYSSGSRSLV 


734 


2084 


A 


5788 


8 


362 


SSVMGDLVGQGLEEQIVARDENSWLIDGGTP 
IDDVMRVLDIDEFPQSGNYETIGGFMMFMLR 
KIPKRTDS VKFAG YKFE VVDIDN YRIDQLL VT 
RID SKAT AL SPKLPD AKDKEES VA 


735 


2085 


A 


5827 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITL 

PPPFQHPDLSPLLRYSFETMAPTGLSSLTVNST 

AVPTTPAAFKSLNLPLQITLSAIMIFILFVSFLG 

NLVVCLMVYQKAAMRSAINILLASLAFADM 

LLAVLNMPFALVTILTTRWIFGKFFCRVSAMF 

FWLFVIEGVAILLIISIDRFLIIVQRQDKLNPYR 

AKVLIAVSWATSFCVAFPLAVGNPDLQIPSRA 

PQCVFGYTTNPGYQAYVILISLISFFIPFLVILY 

SFMGILNTLRHNALRIHSYPEGICLSQASKLGL 

MGLQRPFQMSIDMGFKTRAFTTILELFAVTIVC 

WAPFTTYSLVATFSKHFYYQHNFFEISTWLL 

WLCYLKSALNPLIYYWRIKKFHDACLDMMP 

KSFKFLPQLPGHTKRRIRPSAVYVCGEHRTVV 


736 


2086 


A 


5870 


3 


268 


FTRSDEL ARHYRTHTGEKRFSCPLCPKQF SRS 
DHLTKHARRHPTYHPDM1EYRGRRRTPRIDPP 
LTSEVESSASGSGPGPAPSFTTCL 


737 


2087 


A 


5871 


2 


521 


LTWPQLFLETLPELLHMSRPAEDGPSPGALVR 
RSSSLGYISKAEEYFLLKSRSDLMFEKQSERH 
GL ARRLTTARRPPAS SEQAQQELFNELKPA V 
D G ANFI VNFIMRD QNNYNEEKD S WNRVART 
VDRL CLF V VTP VM V VGTA WIFLQG VYN QPPP 
QPFPGDPYSYNVQDKRFI 


738 


2088 


A 


5881 


1 


1160 


LVVTAITAILAFPNEYTRMSTSELISELFNDCG 
LLDSSKLCDYENRFNTSKGGELPDRPAGVGV 
YSAMWQLALTLILKIVITIFTFGMKIPSGLFIPS 
MAVGAIAGRLLGVGMEQLAYYHQEWTVFNS 
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WC S QG ADCITPGL Y AM VG AAACL G G VTRMT 

VSLVVIMFELTGGLEYIVPLMAAAMTSKWVA 

DALGREGIYDAHIRLNGYPFLEAKEEFAHKTL 

AMD VMKPRRNDPLLT VLTQD SMT VED VETII 

SETTYSGFPVWSRESQRLVGFVLRRDLIISIE 

NARKKQDGVVSTSIIYFTEHSPPLPPYTPPTLK 

LRNILDLSPFTVTDLTPMEIVVDIFRKLGLRQC 

LVTHNGRLLGIITKXDVLKHIAQMANQDPDSI 

LFN 


739 


2089 


A 


5892 


2 


916 


TLQLAASVPFFAISLISWWLPESARWLIINGKP 

DQALQELRKVARINGHKEAKNLTIEVLMSSV 

KEEVASAKEPRSVLDLFCVPVLRWRSCAMLV 

VNFSLLISYYGLVFDLQSLGRDIFLLQALFGA 

VDFLGRATTALLLSFLGRRTIQAGSQAMAGL 

AILANMLVPQDLQTLRVVFAVLGKGCFGISL 

TCLTIYKAELFPTPVRMTADGILHTVGRLGA 

MMGPLILMSRQALPLLPPLLYGVISIASSLVVL 

FFLPETQGLPLPDTIQDLESQKSTAAQGNRQE 

AFTVESTSLLEIVALHGAL 


740 


2090 


A 


5900 


2 


426 


RPIKTLGIGFHFSVDGVHFLTQREVQNLWKE 
NLIILDTAKKHGYEVVDTFTITMGRYKEFLQG 
KCGCHFHEVVKSKLSKEYNFIKMKRSRNHIM 
GR YFSNQ SKLQQGT VTNFRSP YH VRGPINQV 
CSEILL SRMCANKRTM 


741 


2091 


A 


5910 


3 


412 


RMPESTLLIICENGYILEAPLPTIKQEEDDHDV 
VS YEIKDMCIKCFHF S S VKSKILRLIEIEKRER 
QRELKEKIREERRNKLAAEMGEDGEKEFQEE 
EEEKEEEEEEEEPLPEIFIPSTPSPILCGFYSEPG 
KFWV 


742 


2092 


A 


5936 


1 


482 


MGCRLLCCVVFCLLQAGPLDTAVSQTPKYLV 
TQMGNDKSIKCEQNL GHDTMYW YKQDSKK 
FLKIMFSYNNKELIINETVPNRFSPKSPDKAHL 
NLHINSLELGDSAVYFCASSQDTALQSHCIPV 
HKPPGSARKLQGS VCTCTQGS SLHSLMASDG 
VPVC 


743 


2093 


A 


5938 


1 


1566 


MNSFFGTPAASWCLLESDVSSAPDKEAGRER 

RALSVQQRGGPAWSGSLEWSRQSAGDRRRL 

GLSRQTAKSSWSRSRDRTCCCRRAWWILVPA 

ADRARRERFIMNEKWDTNSSENWHPIWNVN 

DTKHHLYSDINITYVNYYLHQPQVAAIFIISYF 

LIFFLCMMGNTVVCFIVMRNKHMHTVTNLFI 

LNLA1SDLLVGIFCMP1TLLDNIIAGWPFGNTM 

CKISGLVQGISVAASVFTLVAIAVDRFQCVVY 

PFKPKLTIKTAFVIIMIIWVLAITIMSPSAVMLH 

VQEEKYYRVRLNSQNKTSPVYWCREDWPNQ 

EMRKIYTTVLFANIYLAPLSLIVIMYGRIGISLF 

RAAVPFITGRKNQEQWHVVSRKKQKIIKMLLI 

VALLFILSWLPLWTLMMLSDYADLSPNELQII 

NIYIYPFAHWLAFGNSSVNPIIYGFFNENFRRG 

FQEAFQLQLCQKRAKPMEAYALKAKSHVLIN 

TSNQLVQESTFQNPHGETLLYRKSAEKPQQE 

T \ 7~\ /TT7T7T IS CTTXTCCCT 


744 


2094 


A 


5966 


149 


327 


SHVCVSHYAGSSGCPAGAGAGAVALGISAVA 
LYDYQGGRLGVARGAWYMEAPDIRQGDM 


745 


2095 


A 


5970 


413 


856 


G APHTD W AW APTPM S GL G S GRGRQGTL AS S 
PLSLPLLLAGVTGILATELFDQMARPAACMV 
CGALMWIMLILVGLGFPFIMEALSHFLYVPFL 
GVCVCGAIYTGLFLPETKGKTFQEISKELHRL 
NFPRRAQGPTWRSLEVJQSTEL 
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746 


2096 


A 


5971 


3 


1343 


AQTARItf IGLELDTEGHRLFVAF SGCI VYLPLS 

RCARHGACQRSCLASQDPYCGWHSSRGCVDI 

RGSGGTDVDQAGNQESMEHGDCQDGATGSQ 

SGPGDSAYGVRRDLPPASASRSVPIPLLLASV 

AAAFALGASVSGLLVSCACRRAHRRRGKDIE 

TPGLPRPLSLRSLARLHGGGPEPPPPSKDGDA 

VQTPQLYTTFLPPPEGVPPPELACLPTPESTPE 

LPVKHLRAAGDP WE WNQNRN N A KEGPGRSR 

GGHAAGGPAPRVLVRPPPPGCPGQAVEVTTL 

EELLRYLHGPQPPRKGAEPPAPLTSRALPPEP 

APALLGGPSPRPHECASPLRLDVPPEGRCASA 

PARPALSAPAPRLGVGGGRRLPFSGHRAPPAL 

LTR VP S GGP SRY S GGPGKHLL YLGRPEG YRG 

RALKRVDVEKPQLSLKPPLVGPSSRQAVPNG 

GRFNF 


747 


2097 


A 


5998 


2 


754 


DHASLPCSWNHRFDVETRHVFIGDHSGQVTI 
LKLEQENCTL VTTFRGHTG GVT ALC WDP VQ 
RVLFSGSSDHSVIMWDIGGRKGTAIELQGHN 
DRVQALSYAQHTRQLISCGGDGGIVVWNMD 
VERQETPEWLDSDSCQKCDQPFFWNFKQMW 
DSKKIGLRQHHCRKCGKAVCGKC S SKRSSIPL 
MGFEFEVRVCDSCHEAITDEERAPTATFHDSK 
HNI VHVHFDATRG WLLTSGTDKVIKL WDMT 
PVVS 


748 


2098 


A 


6001 


2 


747 


AMVFGGVVPYVPQYRDIRRTQNADGFSTYV 

CLVLLVANILRILFWFGRRFESPLLWQSAIMIL 

TMLLMLKLCTEVRVANELNARRRSFTAADS 

KDEEVKVAPRRSFLDFDPHHFWQWSSFSDYV 

QCVLAFTGVAGYITYLSIDSALFVETLGFLAV 

LTEAMLGVPQLYRNHRHQSTEGMSIKMVLM 

WTS GDAFKTA YFLLKGAPLQFS VCGLL Q VL V 

DLAILGQAYAFARHPQKPAPHAVHPTGTKAL 


749 


2099 


A 


6002 


2 


447 


GRPDRSELVRMHILEETFAEPSLQAT.QMKLK 
RARL ADDLNEKIAQRPGPMEL VEKNILPVDS S 
VKEAIIGVGKEDYPHTQGDFSFDEDSSDALSP 
DQPASQESQGSAASPSEPKVSESPSPVTTNTP 
AQFASVSPTVPEFLKTPPTAD 


750 


2100 


A 


6004 


2 


427 


LLTQAMLVLPHRPQWFTPGPRLQAQGPCQEG 
WRWELRLRNYVPEDEDLNKRRVPQAKPDAV 
QEKVKEQLEAAKPEPVIEEVDLAKLAPRKPD 
WDLKRD VAKRLEKLLKRTQR Al ART JRERLK 
GQEDSLDSAVDAATEHKTC 


751 


2101 


A 


6007 


33 

- 


1280 


TDQAKVDNQPEKLVRSAEDVSTVPTQPDNPF 

SHPDKLKRMSKSVPAFLQDESDDRETDTASE 

SSYQLSRHKKSPSSLTNLSSSSGMTSLSSVSGS 

VMSVYSGDFGNLEVKGNIQFAIEYVESLKEL 

HVFVAQCKDLAAADVKKQRSDPYVKAYLLP 

DKGKMGKKKTLVVKKTLNPVYNEILRYKIEK 

QILKTQKLNL SI WHRDTFKRNSFL GE VELDLE 

TWDWDNKQNKQLRWYPLKRKTAPVALEAE 

NRGEMKLALQYVPEPVPGKKLPTTGEVHIWV 

KbCLDEFJL LRCiSHLNSP VivC 1 IEPD J SRX.SRQ 

KTRAVGKTTNPIFNHTMV YD GFRPEDLMEAC 

VELTVWDHYKLTNQFLGGLRIGFGTGKSYGT 

EVDWMDSTSEEVALWEKMVNSPNTWIEATL 

PLRMLLIAKISK 


752 


2102 


A 


6028 


108 


1283 


KEIFSPFELISVKPLCLLLGVTCSQSMAFEELL 
SQVGGLGRFQMLHLVFILPSLMLLIPHILLENF 
AAAIPGHRC W VHMLDNNTGS GNETGIL SEDA 
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LLRI SIPLD SNLRPEKCRRF VHPQ WQLLHLNG 

TIHSTSEADTEPCVDGWVYDQSYFPSTIVTKW 

DLVCDYQSLKSVVQFLLLTGMLVGGIIGGHV 

SDRFGRRFILRWGLLQLAITDTCAAFAPTFPV 

YCVLRFLAGFSSMIIISNNSLPITEWIRPNSKAL 

WIL S S GALNIGQIILGGL AYVFRD WQTLHV V 

ASVPFFVFFLLSRWLVESARWLIITNKLDEGL 

KALRKVARTNGIKNAEETLNIEVVRSTMQEE 

LDAAQTKTTVWDLFRNPSMRKRICILVFLRK 

KNLKEKA 


753 


2103 


A 


6043 


1 


1470 


DSFESILRLIFE1HHSGEKGDIVVFLACEQDIEK 

VCETVYQGSNLNPDLGELVVVPLYPKEKCSL 

FKPLDETEKRCQVYQRRVVLTTSSGEFLIWSN 

SVRFVIDVGVERRKVYNPRIRANSLVMQPISQ 

SQAEIRKQILGSSSSGKFFCLYTEEFASKDMTP 

LKPAEMQEANLTSMVLFMKRIDIAGLGHCDF 

MNRPAPESLMQALEDLDYLAALDNDGNLSE 

FGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTAPNCFSHVPHGAEEAALTCWKTFLHPE 

GDHFTLISIYKAYQDTTLNS S SEYC VEKWCRD 

YFLNCSALRMADVIRAELLEIIKRIELPYAEPA 

FGSKENTLNIKKALLSGYFMQIARDVDGSGN 

YLMLTHKQ V AQLHPL SG Y SITIGCMPE W VLF 

HKFSISENNYIRITSEISPELFMQLVPQYYFSNL 

PPSESKDILQQVVDHLSPVSTMNKEQQMCET 

CPETEQRCTLQ 


754 


2104 


A 


6055 


2 


394 


YYALHHWPFPDLLCQTTGAIFQMNMYGSCIF 
LMLINVDRYAAIVHPLRLRHLRRPRVARLLC 
LG V WALIL VF AVP AARVHRP SRCRYRDLEVR 
LCFESFSDELWKGRLLPLVLLAEALGFLLPLA 
AVVYSS 


755 


2105 


A 


6059 


3 


1795 


L GLG S GTLL S V SE YKKKYREH VLQLHARVKE 

RN ARS VKITKRFTKLLIAPE S AAPEE AL GP AEE 

PEPGRARRSDTHTFNRLFRRDEEGRRPLTVVL 

QGPAGIGKTMAAKKILYDWAAGKLYQGQVD 

FAFFMPCGELLERPGTRSLADLILDQCPDRGA 

PVPQMLAQPQRLLFILDGADELPALGGPEAAP 

CTDPFEAASGARVLGGLLSKALLPTALLLVTT 

RAAAPGRLQGRLCSPQCAEVRGFSDKDKKK 

YFYKFFRDERRAERAYRFVKENETLFALCFV 

PFVCWIVCTVLRQQLELGRDLSRTSKTTTSVY 

LLFITSVLSSAPVADGPRLQGDLRNLCRLARE 

GVLGRRAQFAEKELEQLELRGSKVQTLFLSK 

KELPG VLETE VT YQFIDQ SFQEFL AALS YLLE 

DGGVPRTAAGGVGTLLRGDAQPHSHLVLTT 

RFLFGLLSAERMRDIERHFGCMVSERVKQEA 

LRWVQGQGQGCPGVAPEVTEGAKGLEDTEE 

PEEEEEGEEPNYPLELLYCLYETQEDAFVRQA 

LCRFPELALQRVRFCRMDVAVLSYCVRCCPA 

GQALRLISCRLVAAQEKKKKSLGKRLQASLG 

GG 


756 


2106 


A 


6060 


12 


436 


S GRPTRP AKPTGQ GMGRFMLTL VC QG S IMM S 
ARDLIMNNLTELQPGLFHHLRFLEELRLSGNH 
LSHIPGQAFSGLYSLKILMLHNNQLGGIPAQA 
L WELPSLQ SLRLD ANLISL VPERSFEGL S SLKH 
LWLDDNALTEIPS 


757 


2107 


A 


6063 


54 


419 


ITPLGLGAADMCAFPWLLLLLLLQEGSQRRL 
WRWCGSEEVVAVLQESISLPLEIPPDEEVENII 
WS SHKSL AT VVPGKEGHPATIMVTNPHYQG 
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SEQ ID 


SEQ ID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanine C=Cysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D=Aspartic Acid, E=Glutamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


FHPhenylalanine, G=Glycine, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoleucine, K=Lysine, L=Leucine, 


seq- 


uence 




09/496 


correspondi 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=Glutamine 3 R=Arginine, S— Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown 3 *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














QILTMLLRSLQQPSASWPRDCSSSCSW 


758 


2108 


A 


6066 


125 


438 


IGISCPATIFVPMFSH SLIGIGEEYQLPYYNMV 
PSDPSYEDMREVVCVKRLRPIVSNRWNSDEC 
LRAVLKLMSECWAHNPASRLTALRIKKTLAK 
MVESQDVKI 


759 


2109 


A 


6072 


3 


650 


PGRRFRPAALEERAMEKLREKVPFQNRGK.GT 

LSSIIPNNSDTRKATETTSLSSKPEYVNPDFRW 

SKDPSSKSGNLLETSEVGWTSNPEELDPIRLA 

LLGKSGLSCQVGSATSHPVSCQEPIDEDQRISP 

KDKSTAGREFSGQVSHQTTSENQCTPIPSSTV 

HSSVADMQNMPAAVHALLTQPSLSAAPFAQ 

RYLGTLP STG STTLPQCHAGNATV W 


760 


2110 


A 


6077 


3 


730 


PLRLTLMEEVLLLGLKDREGYTSFWNDCISSG 

LRGCMLIELPLRGRLQLEACGMRRKSLLTRK 

VICKSDAPTGDVLLDEALKHVKETQPPETVQ 

NWIELLSGETWNPLKLHYQLRNVRERLAKNL 

VEKGVLTTEKQNFLLFDMTTHPLTNNNIKQR 

LIKKVQEAVLDKWWDPHRMDRRLLALIYL 

AHASDVLENAFAPLLDEQYDLATKRVRQLLD 

LDPEVECLKANTNEVLWAVVAAFTK 


761 


2111 


A 


6078 


833 


390 


IVSFHLSGFKKFVRPFSFLSVHGLQVDEYHSV 
HQKLSADMADHSNLIRSLLVGAEDARLMRD 
MKTMKSRYMELYDLNRDLLNGYKIRWNNH 
TELLGNLKAVNQAIQRAGRLRVGKPKNQVIT 
ACRD AIRSNNINTLFKIMRVGTAS S 


762 


2112 


A 


6079 


2 


2686 


KKAITCGEKEKQDLIKSLAMLKDGFRTDRGS 

HSDLWSSSSSLESSSFPLPKQYLDVSSQTDISG 

S F GIN SNNQL AEKVRLRLR YEE AKRRI ANLKI 

QLAKLDSEAWPGVLDSERDRLILINEKEELLK 

EMRFI S PRK WTQGE VEQLEMAJRJCRLEKDL Q 

AARDTQ SKALTERLKLNSKRNQL VRELEEAT 

RQVATLHSQLKSLSSSMQSLSSGSSPGSLTSSR 

GSL V AS SL D S STS ASFTDL Y YDPFE QLD S EL Q 

SKVEFLLLEGATGFRPSGCITTIHEDEVAKTQ 

KAEGGGRLQALRSLSGTPKSMTSLSPRSSLSS 

PSPPCSPLMADPLLAGDAFLNSLEFEDPELSA 

TLCEL SLGNS AQERYRLEEPGTEGKQLGQAV 

NTAQGCGLKVACVSAAVSDESVAGDSGVYE 

ASVQRLGASEAAAFDSDESEAVGATRIQIALK 

YDEKNKQF AILII QL SNL S ALLQ QQD QKVNIR 

VAVLPCSESTTCLFRTRPLDASDTLVFNEVFW 

VSMSYPALHQKTLRVDVCTTDRSHLEECLGG 

AQISLAEVCRSGERSTRWYNLLSYKYLKKQS 

RELKPVGVMAPASGPASTDAVSALLEQTAVE 

LEKRQEGRS STQTLEDS WRYEETSENEAVAE 

EEEEEVEEEEGEEDVFTEKASPDMDGYPALK 

VDKETNTETPAPSPTVVRPKDRRVGTPSQGPF 

LRGSTIIRSKTFSPGPQSQYVCRLNRSDSDSST 

LSKKPPFVRNSLERRSVRMKRPSPPPQPSSVK 

SLRSERLIRTSLDLELDLQATRTWHSQLTQEIS 

VLKELKEQLEQAKSHGEKELPQWLREDERFR 

L L L RMLEKRMD RAEHM GEL Q TDKMMRAAA 

KDVHRLRGQSCKEPPEVQSFREKMAFFTRPR 

MNIPALSADDV 


763 


2113 


A 


6082 


3 


1558 


PHPIRFSKLCVSFNNQEYNQFCVIEEASKANE 
VLENLTQ GKMCL VPGKTRKLLFKF VAKTED 
VGKKIEITSVDLALGNETGRCVVLNWQGGGG 
DAASSQEALQAARSFKRRPKLPDNEVHWGSII 
IQASTMIISRVPNISVHLLHEPPALTNEMYCLV 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine s 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 3 
Q=Glutamine, R=Arginine 3 S=Serine, 
T-Threonine, V=Valine, W=Tryptophan> 
Y=Tyrosine, X=Unknown, *= ! Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VTVQSHEKTQIRDVKLTAGLKPGQDANLTQK 

THVTLHGTELCDESYPALLTDIPVGDLHPGEQ 

LEKMLYVRCGTVGSRMFLVYVSYLINTTVEE 

KEI VCKCHKDET VTIET VFPFD VA VKF VS TKP 

EHLERVYADIPFLLMTDLLS ASP WALTIVS SE 

LHLAPSMTTVDQLESQVDNVILQTGESASECF 

CLQCPSLGNIEGGVATGHYIISWKRTSAMENI 

PIITTVITLPHVIVENIPLHVNADLPSFGRVRES 

LPVKYHLQNKTDLVQDVEISVEPSDAFMFSG 

LKQIRLRILPGTEQEMLYNFYPLMAGYQQLPS 

LNINLLRFPNFTNQLLRRFIPTSIFVKPQGRLM 

DDTSIAAA 


764 


2114 


A 


6093 


1 


1422 


AAADLANSNAGAAVGRKAGPRSPPSAPAPAP 

PPPAPAPPTLGNNHQESPGWRCCRPTLRERN 

ALMFNNELMADVHFVVGPPGATRTVPAHKY 

VLAVGSSVFYAMFYGDLAEVKSEIHIPDVEPA 

AFLILLKYMYSD EIDLE ADT VL ATL Y AAKK YI 

VPALAKACVNFLETSLEAKNACVLLSQSRLF 

EEPELTQRCWEV1DAQAEMALRSEGFCE1DR 

QTLEIIVTREALNTKEAVVFEAVLNWAEAEC 

KRQGLPITPRNKRHVLGRALYLVRIPTMTLEE 

FANGAAQSDILTLEETHSIFLWYTATNKPRLD 

FPLTKRKGEAPQRCHRFQSSAYRSNQWRYRG 

RCDSIQFAVDRRVFIAGLGLYGSSSGKAEYSV 

KIELKRLGVVLAQNLTKFMSDG SSNTFPV WF 

EHPVQVEQDTFYTASAVLDGSELSYFGQEGM 

TEVQCGKVAFQFQCSSDSTNGTGVQGGQIPE 

LIFYA 


765 


2115 


A 


6099 


1 


1150 


SGFTHYAIYDFIVKGSCFCNVHADQCIPVHGF 

RPVKAPGTFHMVHGKCMCKHNTAGSHCQH 

CAPLYNDRPWEAADGKTGAPNECRTCKCNG 

HADTCHFDVNVWEASGNRSGGVCDDCQHN 

TEGQYCQRCKPGFYRDLRRPFSAPDACKPCS 

CHPVGSAVLPANSVTFCDPSNGDCPCKPGVA 

GRRCDRCMVGYWGFGDYGCRPCDCAGSCD 

PITGDCIS SHTDID W YHE VPDFRP VHNKSEPP 

WEWEDAQGFSALLHSGKCECKEQTLGNAKA 

FCGMKYSYVLKIKILSAHDKGTHVEVNVKIK 

KVLKSTKLKIFRGKRTLYPESWTDRGCTCPIL 

NPGLEYLYAGHEDIRTGKLIVNMKSFVQHWK 

PSLGRKVMDILKRECK 


766 


2116 


A 


6103 


2 


384 


MTAAATATVLKEGVLEKRSGGLLQLWKRKR 

CVLTERGLQLFEAKGTGGRPKELSFARIKAVE 

CVESTGRHIYFTLVTEGGGEIDFRCPLEDPGW 

NAQITLGLVKFKNQQAIQTVRARQSLGTGTL 

VS 


767 


2117 


A 


6106 


1 


542 


SGSSHASDGSGFQELRICSEDQTPLIAGMCSLP 

MARYYIIKYADQKAL YTRD GQLLVGDPVAD 

NCCAEKICTLPNRGLDRTKVPIFLGIQGGSRC 

LACVETEEGPSLQLEDVNIEELYKGGEEATRF 

TFFQSSSGSAFRLEAAAWPGWFLCGPAEPQQ 

PVQLTKESEPSARTKFYFEQSW 


768 


2118 


A 


6109 


3 


292 


FILQAVLQLSSQEARYKAFGTCVSHIGAILAF 

YTPSVISSVMHRVARCAAPHVHILLANFYLLF 

PPMVNPIIYGVKTKQIRDSLGSIPEKGCVNRE 


769 


2119 


A 


6110 


1 


711 


RHEPSCSNGVASTKSKQNHSKYPAPSSSSSSS 
SSSSSSSPSSVNYSESNSTDSTKSQHHSSTSNQ 
ETSDSEMEMEAEHYPNGVLGSMSTRIVNGAY 
KHEDLQTDESSMDDRHPRRQLCGGNQAATE 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=AIanine C-Cysteine 9 
D=Aspartic Acid, E=Glutamic Acid, 
FHPhenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline ? 
Q=Glutamine, R= Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














RHLFGRELQALSEQLGREYGKNLAHTEMLQD 
AFSLLAYSDPWSCPVGQQLDPIQREPVCAAL 
NSAILESQNLPKQPPLMLALGQASECLRLMA 
RAGLGSC SFARVDDYLH 


770 


2120 


A 


6125 


2 


570 


YFGLNLHVQHLGNNVFLLQTLFGAVILLANC 
VAPWALKYMNRRASQMLLMFLLAICLLA1IF 
VPQEMQMLREVLATLGLGASALANTLAFAH 
GNEVIPTIIRARAMGINATFANIAGALAPLMM 
ILSVYSPPLPWIIYGVFPFISGFAFLLLPETRNK 
PLFDTI QDEKNERKDPREPKQEDPRVE VTQF 


771 


2121 


A 


6126 


909 


353 


RSFVLDTASAICNYNAHYKNHPKYWCRGYF 

RDYCNIIAFSPNSTNHVALRDTGNQLIVTMSC 

LTKEDTGWYWCGIQRDFARDDMDFTELIVT 

DDKGTLANDFWSGKDLSGNKTRSCKAPKVV 

RKADRSRTSILIICILITGLGIISVISHLTKRRRS 

QRNRRVGNTLKPFSRVLTPKEMAPTEQM 


772 


2122 


A 


6148 


7 


810 


FVLGILALSHTISPFMNKFFPASFPNRQYQLLF 

TQGSGENKEEIINYEFDTKDLVCLGLSSIVGV 

WYLLRKHWIANNLFGLAFSLNGVELLHLNN 

VSTGCILLGGLFIYDVFWVFGTNVMVTVAKS 

FEAPIKLVFPQDLLEKGLEANNFAMLGLGDV 

VTPGIFIALLLRFDISLKKNTHTYFYTSFAAYIF 

GLGLTIFIMHIFKHAQPALLYLVPACIGFPVLV 

AL AKGE VTEMF S YEE SNPKDP AA VTE SKE GT 

EASASKGLEKKEK 


773 


2123 


A 


6161 


3 


1088 


CQPMLVTRKNHPKLLLRRTESVAEKMLTNW 

FTFLLYKFLKESAGEPLFMLYCAIKHQMEKG 

PIDAITGEARYSLSEDKLIRHLIDYKTLTLNCV 

NPENENAPEVPVKGLDCDTGTQAKEKLLDA 

AYKGVPYSQRPKAADMDLEWRQGRMARIIL 

QDEDVTTKIDNDWKJRJLNTLAHYQVTDGSSV 

ALVPKQTS AYNISNS STFTKSLSRYESMLRTA 

SSPDSLRSRTPMITPDLESGTKLWHLVKNHDH 

LDQREGDRGSKMVSEIYLTRLLATKGTLQKF 

VDDLFETIFSTAHRGSALFLAIKYMFDFLDEQ 

ADKHQIHDADVRHTWKSNCLPLRFWVNVIK 

NPQFVFDIHKNSITDACLSVV 


774 


2124 


A 


6163 


860 


125 


KTAVKKRNLNPVFNETLRYSVPQAELQGRVL 
SLSVWHRESLGRNIFLGEVEVPLDTWDWGSE 
PTWLPLQPRVPPSPDDLPSRGLLALSLKYVPA 
GSEGAGLPPSGELHFWVKEARDLLPLRAGSL 
DTYVQCFVLPDD SRASRQRTRVVRRSL SP VF 
NHTMV YD GFGP ADLRQ AC AEL SL WDHGAL A 
NRQLGGTRLSLGTGSSYGLQVPWMDSTPEEK 
QLWQALLEQPCEWVDGLLPLRTNLAPRT 


775 


2125 


A 


6191 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAAD 
YVRSKDFRDYLMSTHFWGPVANWGLPIAAIT 
DMK\KSPEIISRRMTFAL* CYSLTF VRFAHYV Q 
\P WN WLMLGCHTA VDFDQLIS SMPCISHGMT 
ASASAL 


776 


2126 


A 


6217 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKIT 
RQKI-IAKKHLGFFRNNFGVREPYQILLDGTFC 
QAALRGRIQLREQLPRYLMGETQLCTTRCVL 
KELETLGKDLYGAKLIAQKCQVRNCPHFKNA 
VSGSECLLSMVEEGNPHHYFVATQDQNLSVK 
VKXKPGVPLMFIIQNTMVLDKPSPKTIAFVKA 
VESGVRLSQCMRKKVSNISKRNRV* * KTLNRG 
RRKK R KKI S GPNPL S CT , K KKKK APDTQ S S A S E 
KKRKRKRIRNRSNPKVL SEKQNAEGE 
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peptide 
seq- 
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in 
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09/496 
914 


Predicted 
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nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine ; EHHistidine, 
I^Isoleucine, K^Lysine, L=Leucine, 
M=Methionme, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


111 


2127 


A 


6236 


1038 


1402 


YYQISSLPSIVGNGIFLWLLICIFLAKQGGSRL* 
FQPFGRPRGGGHLRSGVLGQPGQHGETP/SFF 
YNSKISPALWGPPVIPSALGGEAGK$L*PRRQ 
RFQRGGIAPLPSRVRGRAKLFLKKK 


778 


2128 


A 


6237 


422 


913 


ASFFHHHRGAFLLLLAIPGS*GQDQSLIHWSN 

AVSNAD\LLDLK\N*LDH\LEEKMPL\EVKVVP 

PQVL\SEPN*RSGGCFSAPSFEVPPWTGEVKP/ 

SPQRDGG ALGXQGPLGIPSDSILALLKKQT* RA 

LLNWPLGSLRRSSCFGGQDGQDLKPRSGLGC 

NSFRYRR 


779 


2129 


A 


6249 


420 


36 


ARAPSPSFSVRDVELSDPARERGEMPVAVGP 

YGQSQPSCFDRVKMGFVMGCAVGMAAGAL 

FGTFSCLSSILVSSSG/SGMRGRELMGGIGKTM 

MQSGGTFGTFMAIGMGIRC*PWLPTTSVPSH 

QSQPMY 


780 


2130 


A 


6263 


415 


1380 


RIMRMCDRGIQMLITTVGAFAAFSLMTIAVG 

TD Y WL Y S RG VCRTKSTSDNETSRKNEE VMT 

HSGLWRTCCLEGAFRGVCKKIDHFPEDADYE 

QDTAEYLLRAVRASSVFPILSVTLLFFGGLCV 

AASEFHRSRHNVILSAGIFFVSAGLSNIIGIIVYI 

S\ANAGRTPGQR\D SKKS YSYGWSF/YFS GAF S 

FIIGR/IIC* GVGLP WHI YIEKHQQLRAKSHSEF 

LKKSTF ARLPP YRYRFRRRS S SRSTEPRSRDLS 

PISKGFHTIPSTDISMFTLSRDPSKJTMGTLLNS 

DRDHAFLQFHNSTPKEFKESLHNNPANRRTT 

PV 


781 


2131 


A 


6274 


832 


318 


RIIKVKDLKQTLAIKTAYPRCKCLVEMDQIFH 

LQVKQKQLACLCTWQARDPDCPPSTKVVL/L 

VGPGMGCMVALFQDSIAWSNKSMPSSLSAIS 

QSPCQVQAPEGPSSFHLPTLSFTTCLSWQGGD 

LEFLGDLKGC SELKNFQEL1TQS AL VFIPKAD V 

WWYCGRPLLGTLPSN 


782 


2132 


A 


6281 


1324 


393 


WISLPSSLLCRKNGSSAEDDRR\GEPSAEEAEG 

ERED WGIGS A* SVGAVSKVFSARF*RTYPS\E 

DEEEVTHQKSSSSDSNSEEHRKKKTSRSRNK 

KKRKNKSSKRKHRKYSDSDSNSESDTNSDSD 

DDKKRVKAKKKKKKKKHKTKKXKNKKTKK 

ESSDSSCKDSEEDLSEATWMEQPNVADTMDL 

IGPEAPIIHT S QDEKPLK YGHALLP GEGAAMA 

EYVKAGKRIPRRGEIGLTSEEIGSFECSGYVM 

SGSRHRRMEAVRLRKENQIYSADEKRALASF 

NQEERRKRESKILASFREMVHKKTKGKDDK 


783 


2133 


A 


6305 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQ 

LRGITGPAWYCHSPSHSLLSAFCHLPTPSRCP 

AMARPPVPGSVVVPNWHES/RRGQGVPGLHS 

AQEPPAGVWAA*AASAAAA\LSIDTASYKIFV 

S GKSGVGKTAL VAKL AGLEVP V VHHETTGIQ 

TTV VF WPAKLQAS SRWMFRFEF WDCGESA 

LKKFDHMLLACMENTDAFLFLFSFTDRASFE 

DLPGQLARTAGEAPGWRMVIGSKFDQYMHT 

DVPERDLTAFRQAWELPLLRVKSVPGRRLG 


784 


2134 


A 


6308 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSP 
GQPEAGPEGAQERPS QAAPA VEAEGPGSSQA 
PRKPEGAQARTAQ SGALRDVSEELSRQLEDIL 
STYCVDNNQGGPGEDGAQGEPAEPEDAEKSR 
TYVARNGEPEPTPVVNGEKEPSKGDPNTEEIR 
QSDEVGDRDHRRPQEKKKAKGLGKEITLLM 
QTLNTL STPEEKLAALCKKYAELLEEHRNSQ 
KQMKLLQKKQS QL VQEKDHLRGEHSKA VL A 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaIine, W=Tryptophan 3 
YKFyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \~possible 
nucleotide insertion 














RSKLESLCRELQRHNRSLKEEGVQRAREEEE 

KRKEVTSHFQVTLNDIQLQMEQIINERNSKLR 

QENMELAERLKKLIEQYELREEHIDKVFBvHK 

DLQQQLVDAKLQQAQEMLKEAEERHQREKD 

FLLKEAVESQRMCELMKQQETHLKQQLALY 

TEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTV 

RDKELEGLQVKIQRLEKLCRALQT/GAQ*PVR 

GQRWGSHRTSAVRIFS 


785 


2135 


A 


6319 


1493 


889 


SPQGPLLRSVSPVSAGASSVTPGGAQPGVTTT 

PPSLVAVAPAPGSAAGPAAGWQ*HAGCR/WT 

KLPWSWGMRPMKIFFSEEYRSISTRISHDAL* 

EKCTQPAKPLSMIRXTGSSVSPG/PLVKWNWT 

RREFRNSGTRVVSSCCGMSCMYSFLGHCSV/S 

QDLPLVHVDVGWQPPLGPTVGLRPGLLPLHD 

TTPCQKLVVDDLDWA 


786 


2136 


A 


6320 


551 


135 


RWLPVAECDSSCVGCTGEGPGNCKECISGYA 

REHGQCADVDECSLAEKTCVRKNENCYNTP 

GSYVCVCPDGFEET/RRCLCAAGRG*SHRRRK 

PDTAALPRRPVMCRTYPLNYSEGCPVENVAL 

RMPSPAVDSGGERLPAL 


787 


2137 


A 


6330 


1693 


227 


DYVLTAELHRQRSPG VSFGL S VFNLMNAIMG 

S GILGL A YVM ANTG VFGFSFLLLT VALL AS YS 

VHLLLSMCIQTAYLGP*TNYFMVLPAH*LTCL 

PLIEFLQ S L * N SLA* A VT S YEDLGLF AFGLPGKL 

VVAGTIIIQNIGAMSSYLLIIKTELPAAIAEFLT 

GDYSRYWYLDGQTLLIIICVGIVFPLALLPKIG 

FLGYTS SLSFFFMMFFAL YVIIKK WSIPCPLTL 

NYVEKGFQISNVTDDCKPKXFHFSKESAYALP 

TMAFSFLCHTSILPIYCELQSPSKKRMQNVTN 

TAIALSFLIYFISALFGYLTFYD/GTTKAQRGE 

VTCHRIKDKVESELLKG***IP*SHDWVMT\V 

KLCILFAVLLXTVPLIHFPARKAVTMMFFSNFP 

F S WIRHFLITL ALNIII VLL AI Y VPDIRN VFGV V 

GASTSTCLIFIFPGLFYLKLSREDFLSWKEXGV 

GCFC/LLSFKTSILRNSLSVYIILPASRKSIYFKI 


788 


2138 


A 


6351 


1 


6622 


PRSLCFSLWAEAAVLADGGLRRRRRLLRGTM 

SASFVPNGASLEDCHCNLFCLADLTGIKWKK 

Y V WQGPTS APILFP VTEEDPIL S SF SRCLKAD V 

IXt/VWRRDQRPERREYL* IFWGGEDPWLLTLF 

TMTYQKJCKMECGRMDFPMNAVLCFSKAVH 

NLLERCLMNRNFVRIGKWFVKPYEKDEKPIN 

KSEHLSCSFTFFLHGDSNVCTSVEINQHQPVY 

LLSEEHITLAQQSNSPFQVILCPFGLNGTLTGQ 

AFKMSDSATKJKXIGEWKQFYPISCCLKEMSE 

EKQEDMDWEDDSLAAVEVLVAGVRMIYPAC 

FVLVPQSDIPTPSPVGSTHCSSSCLGVHQVPAS 

TRDPAMSSVTLTPPTSPEEVQTVDPQSVQKW 

VKFSSVSDGFNSDSTSHHGGKIPRKLANHVV 

DRVWQECNMNRAQNKRKYSASSGGLCEEAT 

AAKVASWDFVEATQRTNCSCLRHKNLKSRN 

AGQQGQAPSLGQQQQILPKHKTNEKQEKSEK 

PQKRPLTPFHHRVSVSDDVGMDVADSXASQRL 

VMS AP\DS Q\VRFSNIR\TNDVAK\TPQMHGTE 

MANSPQPPPLSP\HPCDVVDEGVTKTPSTPQS 

QHFYQMPTPDPLVPSKPMEDRIDSLSQSFPPQ 

YQEAVEPTVYVGTAVNLEEDEANIAWKYYK 

FPKKKDVEFLPPQLPSDKFKDDPVGPFGQESV 

TSVTELMVQCKKPLKVSDELVQQYQIKNQCL 

SAIASDAEQEPKIDPYAFVEGDEEFLFPDKKD 
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RQNSEREAGKKHKVEDGTS S VTVL SHEED A 

MSLFSPSIKQDAPRPTSHARPPSTSLIYDSDLA 

VSYTDLDNLFNSDEDELTPGSKRSANGSDDK 

ASCKESKTGNLDPLSCISTADLHKMYPTPPSL 

EQHIMGFSPMNMNNKEYGSMDTTPGGTVLE 

GNSSSIGAQFKIEVDEGFCSPKPSEIKDFSYVY 

KPENCQILVGCSMFAPLKTLPSQYLPLIKLPEE 

CIYRQS WTVGKLELL S SGPSMPFIKEGDGSNM 

DQEYGTAYTPQTHTSCGMPPSSAPPSNSGAGI 

LPSPSTPRFPTPRTPRTPRTPRGAGGPASAQGS 

VKYENSDLYSPASTPSTCRPLNSVEPATVPSIP 

EAHSLYVNLILSESVMNLFKDCNSDSCCICVC 

NMNIKGADVGVYIPDPTQEAQYRCTCGFSAV 

MNRKFGNNS GLFFEDELDIIGRNTDCGKEAE 

KRFE ALRATS AEH VNGGLKESEKL SDDLILLL 

QDQCTNLFSPFGAADQDPFPKSGVISNWVRV 

EERDCCNDCYLALEHGRQFMDNMSGGKVDE 

ALVKSSCLHPWSKRNDVSMQCSQDILRMLLS 

LQPVLQDAIQKKRTVRPWGVQGPLTWQQFH 

KMAGRGSYGTDESPEPLPIPTFLLGYDYDYLV 

L SPF ALP YWERLMLEP YG S QRDI A Y V VLCPE 

NEALLNGAKSFFRDLTAIYESCRLGQHRPVSR 

LLTDGIMRVGSTASKKLSEKL V AE WFS Q AAD 

GNNEAFSKLKLYAQVCRYDLGPYLASLPLDS 

SLLSQPNLVAPTSQSLITPPQMTNTGNANTPS 

ATLAS AASSTMTVTSGVAISTSVATANSTLTT 

ASTSSSSSSNLNSGVSSNKLPSFPPFGSMNSNA 

AGSMSTQANTVQSGQLGGQQTSALQTAGISG 

ESSSLPTQPHPDVSESTMDRDKVGIPTDGDSH 

A VT YPP AI V V YIIDPFT YENTDESTN SS S V WTL 

GLLRCFLEMVQTLPPHIKSTVSVQI1PCQYLLQ 

PVKHEDREIYPQHLKSLAFSAFTQCRRPLPTS 

TNVKTLTGFGPGLAMETALRSPDRPECIRLYA 

PPFILAPVKDKQTELGETFGEAGQKYNVLFV 

GYCLSHDQRWILASCTDLYGELLETCIINIDVP 

NRARRKKSSARKFGLQKLWEWCLGLVQMSS 

LPWRVVIGRLGRIGHGELKDWSCLLSRRNLQ 

SLSKRLKDMCRMCGISAADSPSILSACLVAM 

EPQGSFVIMPDSVSTGSVFGRSTTLNMQTSQL 

NTPQDTSCTHELVFPTSASVQVASATYTTENL 

DLAFNPNNDGADGMGIFDLLDTGDDLDPDII 

NILPASPTGSPVHSPGSHYPHGGDAGKGQSTD 

RLL STEPHEE VPNILQQPL AL G YF V STAKA GP 

LPDWFWSACPQAQYQCPLFLKASLHLHVPSV 

QSDELLHSKHSHPLDSNQTSDVLRFVLEQYN 

ALSWLTCDPATQDRRSCLPIHFVVLNQLYNFI 

MNML 


789 


2139 


A 


6359 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRR 

LPVGPLLRALATCHALSRLQDTPVGDPMDLK 

M VE S TG W VLEEEP AAD S AFGTQ VL A VMRPP 

LWEPQLQAMEEPPVPVSVLHRFPFSSALQRM 

SVWAWPGATQPEAYVKGSPELVAGLCNPET 

VPTDFAQMLQSYTAAGYRVVALASKPLPSVP 

SLEAAQQLTRDTVEGDLSLLGLLVMRNLLKP 

QTTPVIQALRRTRIRAVMVTGDNLQTAVTVA 

RGCGMVAPQEHLIIVHATHPERGQPASLEFLP 

MESPTAVNGVKDPDQAASYTVEPDPRSRHLA 

LSGPTFGIIVKHFPKLLPKVLVQGTVFARMAP 

EQKTELVCELQKLQYCVGMCGDGANDCGAL 

KAADVGISLSQAEASVVSPFTSSMASIECVPM 
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VIREGRCSLDTSFSVFKYMALYSLTQFISVLIL 
YTINTNLGDLQFL AIDL VITTT V AVLM SRTGP 
ALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 
VQLG G YFLTL AQP WF VPLNRT V AAPDNLPN Y 
ENTVVFSLSSFQYLILAAAVSKGAPFR\RPLTN 
NVPFLL ASAL* SSVLWLVLSPGLLHGPLALR 
NITDTGFKLLLVGLVTLNFVGGLHAGERARP 
VPPRLPAPPPAQAG\SKKRFKQLERELAEQPW 
PPLPAGPLR 


790 


2140 


A 


6380 


76 


1059 


S S AGS ARKLQ VMALAARL WRLLPFRRGAAP 

GSRLPAGTSGSRGHCGPCRFRGFEVMGNPGT 

FKRGLLLSAL S YLGFETYQVISQAAVVHATA 

KVEEILEQADYLYESGETEKLYQLLTQYKESE 

DAELLWRLARASRDVAQLSRTSEEEKKLLVY 

E ALE YAKRA/L/EKNE S S FASHKW YAICL S D V 

GDYEGIKAKIANAYIIKEHFEKAIELNPKDATS 

IHLMGIWCYTFAEMPWYQRRIA*NACLQLPP 

*FPPYEKALG\YFHRAEQVDPNFYSKNLLLLG 

KTYLKLHNKKLAAFWLMKAKDYPAHTEED 

KQIQTEAAQLLTSFSEKN 


791 


2141 


A 


6434 


3 


1460 


IALLIVDGLAWDDQGGLALLHISPSKLIL*QDS 

SGMS/YVMVRCTITRAFFKSLLCHICQYSIGPQ 

* VT\CPGQDACKE*KSTAN* GG*RE* *PQ VLFF 

AFL SNPAVKFGRMSKKQRDSL YAE VQKHQQ 

RLQEQRQQQSGEAEALARVYSSSISNGLSNLN 

NETSGTYANGSVIDLPKSEGYYNVVSGQPSP 

DQSGLDMT\GIKQIKQEPIYDLTSVPNLFTY\SS 

FNMGQL APGIT\MTEIDRIAQNnK SHLETCQ Y 

TMEELHQLAWQTHTYEEIKAYQSKSREALW 

QQCAIQITHAIQYVVEFAKRITGFMELCQNDQ 

ILLLKSGCLEVVLVRMCRAFNPLNNTVLFEG 

KYGGMQMFKALGSDDLVNEAFDFAKNIXSL 

QLTEEEIALFSS AVLI SPDRAWLIEPRKVQKLQ 

EKIYFALQHVIQKNHLDDETLAKLIAKIPTITA 

VCNLHGEKLQVFKQSHPEIVNTLFPPLYKELF 

NPDCATACK 


792 


2142 


A 


6440 


92 


781 


SRGTFRCFCRDFFPCFSNMRLFLWNAVLTLFV 
T SLIG ALIPEPE VKIE VLQKPFICHRKTKGGDL 
ML VHYEGYLEKDG SLFHSTHKHNNGQPI WFT 
LGILEALKGWGPGA*K7DMCVGEKRKLIIPPA 
LGYGKEGKGKIPPESTLIFNIDLLEIRNGPRSH 
ESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 
G AV VNE SHHDAL VEDIFDKEDEDKD GFI S AR 
EFTYKHDEL 


793 


2143 


A 


6446 


3201 


152 


PRLKRLVVTEEDGGARPEALGKIAPRTPAELG 

ARAD QEL VT ALMCDLRRPAAGGMMDL A Y V 

CEWEKWSKSTHCPSVPLACAWSCRNLIAFTM 

DLRSDDQDLTRMIHILDTEHPWDLHSIPSEHH 

EAITC\LEWDQSGFPGFLFSRWPTGQI^CWS 

MGVSTLA\NSWE\SSVGSL\VEGGPHLWALS\ 

WLH\NGVKLALHVEKSGASSFGEKFSR\VKFS 

P\SLTLF\GGNAMEG WIAVTVS GL VTVSLLQXP 

SGQVL\TST\ESLCRLRARVALADIAFTGGGNI 

VVATADGSSA\SPVQFYKVCVSVVSEKCRIDT 

DILPSLFMRCTTDLNRKDKFPAITHLKFLARD 

MSEQ VLLCAS SQTSSI VEC WSLRKEGLP VNNI 

FQQISPVVGDKQPTILKWRILSATNDLDRVSA 

VXALPKLPISLTNTDLKVASDTQFYPGLGLAL 

AFHDGSVHIVHRLSLQTMAVFYSSAAPRPVD 

EPAMKRPRTAGPAVHLKAMQLSWTSLALVG 
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IDSHGKLSV\LRLSPSMGHPLEVGLALRHLLFL 

LEYCMVTGYDWWDILLHVQPSMVQSLVEKL 

HEEYTRQTAALQQVLSTRILAMKASLCKLSP 

CT VTRVCD YHTKLFLIAIS STLKSLLRPHFLNT 

PDKSPGDRLTEICTKITDVDIDKVMINLKTEEF 

VLDMNTLQALQQLLQWVGDFVLYLLASLPN 

QPCPTSEPCPTSEPSPTSEPSPTSEPSSP*SLC\G 

SLLRPGHSFLRDGTSLGMLRELMVVIRIWGLL 

KPSCLPVYTATSDTQDSMSLLFRLLTKLWICC 

RDEGPASEPDEALVDECCLLPSQLLIPSLDWL 

PASDGLVSRLQPKQPLRLQFGRAPTLPGSAAT 

LQLDGLARAPGQPKIDHLRRLHLGACPTEEC 

KACTRCGCVTMLKSPNRTTAVKQWEQRWIK 

N C/L VR W AL V AGAPQLPL SP AAPQLLL S YP S A 

APEPGCCKSHRSPWTLLGAVNLSPPCRAVEG 

RGPD AC VTSRASEEAPAF VQLGPQ STHHSPRT 

PRSLDHLHPEDRP 


794 


2144 


A 


6490 


418 


585 


NGDKADLENESCRAQVLMPVVPALWEAEGG 
GSIEPRDLRLQ*AVTTPL\TPAWVTQ 


795 


2145 


A 


6499 


395 


1027 


KLLWLPPHSEQKRSPLYHPQGPSGTTPSAP\FS 

SHSPPPSLLQA\PSIAAFLRTHGHISASGPLRMP 

FPH/H*NAFLLVFPGQRSQLTS/PSHYLCREVFP 

DHHHHLCRLSLES SPLFHHRVLFCVPKQN VN 

STRAQIFCLFVHIVGCRCINTFPLHLFRLHLWL 

HFLQIPLCKKNKSVKLGKTVVGRGCQSAAGS 

DTRVRAAVGAPGLPVEPLV 


796 


2146 


A 


6503 


68 


936 


HS ALLTHS SFC VFTLCQDFFTYSSMSEEVTYA 

DLQFQNS SEMEKIPEIGKFGEKAPPAPSHV WR 

PAALFLTLLCLLLLIGLGVLASMFHVTLKIEM 

KKMNKLQNISEELQRNISLQLMSNMNISNKIR 

NLSTTLQTIATKLCRELYSKEQEHKCKPCPRR 

WI WHKDS CYFLSDD VQTWQESKMACAAQN 

ASLLKINNKNALEFIKSQSRSYDYWLGLSPEE 

D S/YS WYESG* YNQVPS AWVIRNAPDLNNM Y 

CGYINRLYVQYYHCTYKQRMICEKMANPVQ 

LGSTYFREA 


797 


2147 


A 


6507 


1 


881 


PGSTHASARSQVPRSAGEAAPHSRRPPGLLPH 

APRAASAQLEERMRDPHPGMTLQEGDCRGS 

QTVSLTMGTADSDEMAPEAPQHTHIDVHIHQ 

ESALAKLLLTCCSALRPRATQARGSSRLLVAS 

WVMQIVLGILSAVLGGFFYIRDYTLLVTSGA 

Al WTGAVA VLAGAAAFI YEKRGGT Y WALLR 

TLL AL AAF STAI AALKL WNEDFRYG YS YYNS 

ACRI S S S SD WNTPAPTQ SPEE VRRLHL CTSFM 

DMLKALFRTLQAMLLGVWILLLLASLTPLWL 

/SL/RGECSQPKG*VPKKRDQKEMLEVSGI*PG 

STHASARSQVPRSAGEAAPHSRRPPGLLPHAP 

RAASAQLEERMRDPHPGMTLQEGDCRGSQT 

VSLTMGTADSDEMAPEAPQHTHIDVHIHQES 

AL AKLLLTC C SALRPRATQ ARG S SRLL VA S W 

VMQIVLGILSAVLGGFFYIRDYTLLVTSGAAI 

W 1 CiAVAVLACtAAAM YhKRGGTYWALLRTL 

LALAAFSTAIAALKLWNEDFRYGYSYYNSAC 

RISSS SD WNTPAPTQSPEE VRRLHLCTSFMDM 

LKALFRTLQAMLLGVWILLLLASLTPLWLYC 

WRMFPTKGVSP 


798 


2148 


A 


6528 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAP 
RFLVAFAYWNHYLSCTSPCSCYRPLCRLNFG 
LNWENLALLVLTYVS S SEDF/TWVPG*GRSG 
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EVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSS 

FPP AIHEN AFI VFI AS SLGHMLLTCIL WRLTKK 

HTVSQEXDGLSLAGAPRQPRRKSRTSVLRIRV 

M VRWELS SNGNPGRGVLGLGLGLGNKLRVV 

GQNLGL*HCVWVWETGE*KRWRLQMGIE* 

GVASRRQ*VRNSVRGLVCHNSSAPPMYMGFF 

SPTVFGGGVGG*LHVTFILHPPEVEAAGIPLLL 

GPSLPQRQGREHIVVILAAPACAPFHDR*WEP 

REIRPSP*ELGLRGEPTLSYPASCRVIRQPIP*D 

RKSYSWKQRLFIFNFISFFSALAVYFRHNMYC 

EAGVYTIFAILEYTVVLTNMAFHMTAWWDF 

GNKELLIT S QPEEKRF 


799 


2149 


A 


6529 


1 


874 


FFFFQRINFIEH S G S V SLLAL ACDLGWCED W S 

CCLVQGGGDLVDVVQTNHGEDEAGGDTDSV 

DE ARCKE S QQE AQENLREDL CLESF AKDKIL 

QIIEGSEREIIEETRTKQAALDGEPLGGGQLTA 

VHLHPSKEQQGQEGGERQRGARTHHWRGW 

EKGRRVRLRPPS GKLRADQPVRKLGGPTPS/T 

ELPGLQPHAPTPHTA/PATPTYSPAPDTPNPPV 

RWKCPLPVEPRTRQLCRERTRKACPPKPRPPL 

GLPGDPTGPVTHHAPPVSPTGASGQERRAEP 

GAVSYAHASATK 


800 


2150 


A 


6544 


2 


662 


SAQRWAAVAGRWGCRLLALLLLVPGPGGAS 

EITFELPDNAKQCFYEDIAQGTKCTLEFQVITG 

GH YD VDCRLEDPDGKVL YKEMKKQ YD SFTF 

TASKNGTYKFCFSNE\FSTFTHKTVYFDFQVG 

E\THLCFLVR/DRVSALTQMESACVSIHEALKS 

VIDYQTHFRLREAQGRSRAEDLNTRVAYWSV 

GEALILLVVSIGQVFLLKSFFSDKRTTTTRVGS 


801 


2151 


A 


6556 


1 


1319 


TPCMECIKGEGLREPQNL S GSQREPQTEGSM 

DGWRRMPRWGLLLLLWGSCTFGLPTDTTTF 

KRIFLKRMPSIRESLKERGVDMARLGPEWSQP 

MKRLTLGNTTSSVILTNYMDTQYYGEIGIGTP 

PQTFKWFDTGS SNV WVPS SKCSRLYTAC VY 

HKLFDASDSSSYKHNGTELTLRYSTGTVSGFL 

SQDIITVGGITVTQMFGEVTEMPALPFMLAEF 

DG V VGMGFIE QAIGRVTPIFDNIIS QGVLKED 

VFSFYYNRDSENSQSLGGQIVLGGSDPQHYE 

GNFHYINLIKTGVWQIQMKGVSVGSSTLLCE 

DGCLALVDTGASYISGSTSSIEKLMEALGAKE 

KRLFDYVVKCNEGPTLPPTFLFLLGGKDTPLT 

SADYLFQESYSSKKLSTLAIHAMYIPPPTGPTL 

VALGATFMRKFYTEFDRGNNPHGFALAR 


802 


2152 


A 


6567 


13 


6147 


MCLGRMG AS SPRSPEPVGPPAPGLPFCCGGSL 

LAVVVLLALPVAWGQCNAPEW\LPFARPTNL 

TDEFEFPIGTYLNYECRPGYS GRPFSIICLKNS 

VWTGAKDRCRRKSCRNPPDPVNGMVHVIKG 

IQFGSQIKYSCTKGYRLIGSSSATCIISGDTVIW 

DNETPICDRIPCGLPPTITNGDFISTNRENFHY 

GSVVTYRCNPGSGGRKVFELVGEPSIYCTSND 

DQVGIWSGPAPQCIIPNKCTPPNVENGILVSD 

NRSLFSLNEVVEFRCQPGFVMKGPRRVKCQA 

LNKWEPELPSCSRVCQPPPDVLHAERTQRDK 

DNFSPGQEVFYSCEPGYDLRGAASMRCTPQG 

DWSPAAPTCEVKSCDDFMGQLLNGRVLFPV 

NLQLGAKVDFVCDEGFQLKGSSASYCVLAG 

MESLWNSSVPVCEQIFCPSPPVIPNGRHTGKP 

LEVFPFGKAVNYTCDPHPDRGTSFDLIGESTIR 

CTSDPQGNGVWSSPAPRCGILGHCQAPDHFL 

FAKLKTQTNASDFPIGTSLKYECRPEYYGRPF 
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SITCLDNLVWSSPKDVCKRKSCKTPPDPVNG 

MVHVITDIQVGSRINYSCTTGHRLIGHSSAECI 

LSGNAAHWSTKPPICQRIPCGLPPTIANGDFIS 

TNRENFHYGS VVTYRCNPGS GGRKYFELVGE 

PSIYCTSNDDQVGIWSGPAPQCIIPNKCTPPNV 

ENGILVSDNRSLFSLNEVVEFRCQPGFVMKGP 

RRVKCQALNKWEPELPSCSRVCQPPPDVLHA 

ERTQRDKDNFSPGQEVFYSCEPGYDLRGAAS 

MRCTPQGDWSPAAPTCEVKSCDDFMGQLLN 

GRVLFP VNLQLGAKVDF VCDE GFQLKG S S AS 

YCVLAGMESLWNSSVPVCEQIFCPSPPVIPNG 

RHTGKPLEVFPFGKAVNYTCDPHPDRGTSFD 

LIGESTIRCTSDPQGNGVWSSPAPRCGILGHC 

QAPDHFLFAKLKTQTNASDFPIGTSLKYECRP 

E Y YGRPF S ITCLDNL V W S SPKD VCKRK S CKTP 

PDPVNGMVHVITDIQVGSRINYSCTTGHRLIG 

HSSAECILSGNTAHWSTKPPICQRIPCGLPPTI 

ANGDFISTNRENFHYGSVVTYRCNLGSRGRK 

VFELVGEPSIYCTSNDDQVGIWSGPAPQCIIPN 

KCTPPNVENGILVSDNRSLFSLNEVVEFRCQP 

GF VMKGPRRVKCQ ALNKWEPELPSC SRVCQ 

PPPEILHGEHTPSHQDNFSPGQEVFYSCEPGY 

DLRGAASLHCTPQGDWSPEAPRCAVKSCDDF 

LGQLPHGRVLFPLNLQLGAKVSFVCDEGFRL 

KGSSVSHCVLVGMRSLWNNSVPVCEHIFCPN 

PPAILNGRHTGTPSGDIPYGKEISYTCDPHPDR 

GMTFNLIGESTIRCTSDPHGNGV WS SPAPRCE 

LSVRAGHCKTPEQFPFASPTIPINDFEFPVGTS 

LN YECRPGYFGKMFS I S CLENL V WS S VEDNC 

RRKSCGPPPEPFNGMVHINTDTQFGSTVNYSC 

NEGFRIJGSPSTTCLVSGNNVTWDKKAPICEII 

SCEPPPTISNGDFYSNNRTSFHNGTVVTYQCH 

TGPDGEQLFELVGERSIYCTSKDDQVGVWSS 

PPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEI 

IRFRCQPGFVMVGSHTVQCQTNGRWGPKLPH 

CSRVCQPPPEILHGEHTLSHQDNFSPGQEVFY 

SCEPSYDLRGAASLHCTPQGDWSPEAPRCTV 

KSCDDFLGQLPHGRVLLPLNLQLGAKVSFVC 

DEGFRLKGRSASHCVLAGMKALWNSSVPVC 

EQIFCPNPPAILNGRHTGTPLGDIPYGKEVSYT 

CDPHPDRGMTFNLIGESTIRRTSEPHGNGVWS 

SPAPRCELPVGAACPHPPKIQNGHYIGGHVSL 

YLPGMTISYTCDPGYLLVGKGFIFCTDQGIWS 

QLDHYCKEVNCSFPLFMNGISKELEMKKVYH 

YGDYVTLKCEDGYTLEGSPWSQCQADDRWD 

PPLAKCTSRTHDALIVGTLSGTIFFILLIIFLSWI 

ILKHRKGNNAHENPKEVAIHLHSQGGSSVHP 

RTLQTNEENSRVLP 


803 


2153 


A 


6574 


2 


3233 


HGRSARLAAVPAEAMPGPRRPAGSRLRLLLL 

LLLPPLLLLLRG\SHAGNLTVAVVLPLANTSY 

PWSWA\RVGPAVELALAQVKARPDLLPGWT 

VRTVLG S SEN ALG VC SDTAAPL AA VDLK WE 

HNPAVFLGPGCVYAAAPVGRFTAHWRVPLL 

TAGAPALGFG VKDE Y ALTTRAGP S Y AKLGDF 

VAALHRRLGWERQALMLYAYRPGDEEHCFF 

LVEGLFMRVRDRLNITVDHLEFAEDDLSHYT 

RLLRTMPRKGR VI YICS SPD AFRTLMLL ALEA 

GLCGEDYVFFHLDIFGQSLQGGQGPAPRRPW 

ERGDGQDVSARQAFQAAKIITYKDPDNPEYL 

EFLKQLKHLAYEQFNFTMEDGLVNTIPASFH 
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DG1XL YI QA VTETLAHGGT VTD GENITQRM W 

NRSFQGVTGYLKIDSSGDRETDFSLWDMDPE 

NGAFRVVLNYNGTSQELVAVSGRKLNWPLG 

YPPPDIPKCGFDNEDPACNQDHLSTLEVLALV 

GSL SLLGILI VSFFIYRKMQLEKELASEL WRVR 

WEDVEPSSLERHLRSAGSRLTLSGRGSNYGSL 

LTTEGQFQVFAKTAYYKGNLVAVKRVNRKR 

IELTRKVLFELKJHMRDVQNEHLTRFVGACTD 

PPNICILTEYCPRGSLQDILENESITLDWMFRY 

SLTNDIVKGMLFLHNGAICSHGNLKSSNCVV 

DGRFVLKITDYGLESFRDLDPEQGHTVYAKK 

LWTAPELLRMASPPVRGSQAGDVYSFGIILQE 

IALRSGVFHVEGLDLSPKEIIERVTRGEQPPFR 

PSLALQSHLEELGLLMQRCWAEDPQERPPFQ 

QIRLTLRKFNRENSSNILDNLLSRMEQYANNL 

EELVEERTQAYLEEKRKAEALLYQILPHSVAE 

QLKRGETVQAEAFDSVTIYFSDIVGFTALSAE 

STPMQVVTLLNDLYTCFDAVIDNFDVYKVET 

IGDAYMVVSGLPVRNGRLHACEVARMALAL 

LDAVRSFRIRHRPQEQLRLRIGIHTGPVCAGV 

VGLKMPRYCLFGDTVNTASRMESNGEAL\KI 

HLSS\ETKAVL\EEFGGFELELRGDVEMKGKG 

KVRTY WLLGERGS STRG 


804 


2154 


A 


6585 


2 


3837 


DAPGRPP VRLPTMELEDG V V YQEEPGG S G A V 

MSERVSGLAGSIYREFERLIVRYDEEVVKELIP 

LVVAVLENLDSVFAQDQEHQVELELLRDDNE 

QLITQYEREKALRKHAEEKFIEFEDSQEQEKK 

DLQTRVESLESQTRQLELKAKNYADQISILEE 

REAELKKEYNALHQRHTEMIHNYMEHLERT 

KLHQLSGSDQLESTAHSRIRKERPISLGIFPLP 

AGDGLLTPDAQKGGETPGSEQWKFQELSQPR 

SHTSLKDELSD VS QGGSKATTPASTANSD VA 

TIPTDTPLKEENEGFVKVTDAPNKSEISKHIEV 

QVAQETRNVSTGSAENEEKSEVQAIIESTPEL 

DMDKDLSGYKGSSTPTKGIENKAFDRNTESL 

FEELSSAGSGLIGDVDEGADLLGMGREVENLI 

LENTQLLETKNALNIVKNDLIAKVDELTCEK 

DVLQGELEAVBCQAKLKLEEKNRELEEELRKA 

RAEAEDARQKAKDDDDSDIPTAQRKRFTRVE 

MARVLMERNQYKERLMELQEAVRWTEMIR 

ASRENPAMQEKKRS SI WQFFSRLFSSSSNTTK 

KPEPPVNLKYNAPTSHVTPSVKKRSSTLSQLP 

GDKSKAFDFLSEETEASLASRREQKREQYRQ 

VKAHVQKEDGRVQAFGWSLPQKYKQVTNG 

QGENKMKNLPVPVYLRPLDEKDTSMKLWCA 

VGVNLSGGKTRDGGSVVGASVFYKDVAGLD 

TEGSKQRSASQSSLDKLDQELKEQQKELKNQ 

EELSSLVWICTSTHSATKVLIIDAVQPGNILDS 

FTVCNSHVLCIASVPGARETDYPAGEDLSESG 

QVDKASLCGSMTSNSSAETDSLLGGITVVGC 

SAEGVTGAATSPSTNGASPVMDKPPEMEAEN 

SEVDENVPTAEEVATEATEGNAGSAEDTWDIS 

QTG V YTEH VFTDPLGN VQIPEDL SPVYQS SND 

SDAYKDQISVLPNEQDLVREEAQKMSSLLPT 

MWLGAQNGCLYVHSSVAQWRKCLHSIKLKD 

SILSIVHVKGIVLVALADGTLAIFHRGVDGQW 

DLSNYHLLDLGRPHHSIRCMTVVHDKVWCG 

YRNKIYVVQPKAMKIEKSFDAIiPRKESQVRQ 

LAWVGDGVWVSIRLDSTLRLYHAHTYQHLQ 

DVDIEPYVSKMLGTGKLGFSFVRITALMVSC 
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NRLWVGTGNGVIISIPLTETVILHQGRLLGLR 
ANKTS G VPGNRPG S VIRV YGDENSDKVTP GT 
FIPYCSMAHAQLCFHGHRDAVKFFVAVPGQV 
ISPQS S S SGTDLTGDKGRGHLHRSL VVRRP 


805 


2155 


A 


6605 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQ 

SLKVVTKRGSADGCTDWSIDIKKYQVLVGEP 

VRIKC ALFYGYIRTNYSLAQS AGL SLMW YKS 

SGPGDFEEPIAFDGSRMSKEEDSIWFRPTLLQ 

DSGLYACVIRNSTYCMKVSISLTVGENDTGL 

CYNSKMKYFEKAELSKSKEISCRDIEDFLLPT 

REPEILWYKECRTKTWRPSIVFKRDTLLIREV 

REDDIGNYTCELKYGGFVVRRTTELTVTAPL 

TDKPPKLLYPMESKLTIQETQLGDSANLTCRA 

FFG Y S GD VS PLI Y WMKGEKFIEDLDENR VWE 

SDI\KILICEHLGEQEVSISLIVDSVEEGDLGNYS 

CYVENGNGRRHASVLLHKRELMYTVELAGG 

LGAILLLLVCLVTIYKCYKIEIMLFYRNHFGA 

EELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGT 

YIEDVARCVDQSKRLIIVMTPNYVVRRGWSIF 

ELETRLRNMLVTGEIKVILIECSELRGIMNYQE 

VEALKHT1KLLTVIKWHGPKCNKLNSKFWKR 

LQYEMPFKRIEPITHEQALDVSEQGPFGELQT 

VSAISMAAATSTALATAHPDLRSTFHNTYHS 

QMRQKHYYRSYEYDVPPTGTLPLTSIGNQHT 

YCNIPMTLINGQRPQTKS SREQNPDEAHTNS A 

ILPLLPRETSISSVIW 


806 


2156 


A 


6614 


3 


1584 


NS ARGG VGVRGARAMATVQEK AAALNL SAL 

HSPAHRPPGFSVAQKPFGATYVWSSIINTLQT 

QVEVKKRRHRLKRHNDCFVGSEAVDVIFSHL 

IQNKYFGDVDIPRAKVVRVCQALMDYKVFE 

AVPTKVFGKDKKPTFEDSSCSLYRFTTIPNQD 

S QL GKENKL Y SPARY AD ALFKSSDIRS A SLED 

LWENLSLKPANSPHVNISTTLSPQVINEVWQE 

ETIGRLLQL VDLPLLD SLLKQQEAVPKIPQPK 

RQSTMVNSSNYLDRGILKAYSDSQEDEWLSA 

AIDCLEYLPDQMVVEISRSFPEQPDRTDLVKE 

LLFDAIGRY YSSREPLLNHL SD VHNGIAELLV 

NGKTEIALEATQLLLKLLDFQNREEFRRLLYF 

MAVAANPSEFKLQKESDNRMVVKRIFSKAIV 

DNKNLSKGKTDLLVLFL\MDHQKDVFKIPGT 

L\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSA 

KEKKK\LLGQFYKCHPDIFIEHFGD 


807 


2157 


A 


6615 


4198 


2094 


FGIVGTFALETDELDSDRDPAIFSLCDFGAMR 

PQILLLLALLTLGLAAQHQDKVPCKM/VKML 

CPDRVDKKVSCQ VLGLLQ VPS VLPPDTETLD 

LSGNQLRSILASPLGFYTALRHLDLSTNEISFL 

QPG AF QALTHLEHLSL AHNRL AMAT AL S AG 

GLGPLPRVTSLDLSGNSLYSGLLERLLGEAPS 

LHTLSLAENSLTRLTRHTFRDMPALEQLDLHS 

NVLMDIEDGAPEGLPRLTHLNLSRNSLTCISD 

FSLQQLRVLDLSCNSIEAFQTAS\QPQAEFQLT 

WLDLRENKLLHFPDLAALPRLIYLNLSNNLIR 

LPTGPPQDSKGIHAPSEGWSALPLSVAPSGNAS 

GRPLSQLLNLDLSYNEIELIPDSFLEHLTSLCFL 

NLSRNCLRTFEARRLGSLPCLMLLDLSHNALE 

TLELGARALGXSLRTLLLQGNALRDLPPYTFA 

NLASLQRLNLQGNRVSPCGGPDEPGP\SGCV\ 

AF S GITSLRSLSL VDNEIELLRAGAFLHTPLTE 
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LDLSSNPGLEVATGALGGLEASLEVLALQGN 

GLMVLQVDLPCFICLKRLNLAENRLSHLPAW 

TQAVSLEVLDLRNNSFSLLPGSAMGGLETSLR 

RL YLQGNPL S C C GNG WL AAQLHQ GRVDYD A 

TQDLICRFSSQEEVSLSHVRPEDCEKGGLKNI 

NLIIILTFILVSAILLTTLAACCCVRRQKFNQQ 

YKA 


808 


2158 


A 


6619 


153 


1852 


FKAL S Q YI YTNTHLERE AAFEV AILLRRMEEG 

ARHRNNTEKKHPGGGESDASPEAGSGGGGV 

ALKKEIGLVSACGIIVGNIIGSGIFVSPKGVLEN 

AGSVGLALIVWIVTGF1TVVGALCYAELGVNI 

PKS GGD YF Y VKDIFGGLAGFLRL WIAVLVIYP 

TNQ AVIALTFSNYVLQPLFPTCFPPES GLRLLA 

AICLLLLTWVNCSSVRWATRVQDIFTAGKLL 

ALALIIIMGIVQICKGEYFWLEPKNAFENFQEP 

DIGLVALAFLQGSFAYGGWNFLNYWTEELV 

DP\YKNL\PRAIFISIP\LVTFVYVFANV/ALYVT 

AMSPQEL\LAS\NAVAVTFGEKLLGVMAWIM 

PISVALSTFGGVNGSLFTSSRLFFAGAREGHLP 

SVLAMIHVKRCTPIPALLFTCISTLLMLVTSD 

MYTLINYVGFINYLFYGVTVAGQIVLRWKKP 

DIPRPIKINLLFPIIYLLFWAFLLVFSLWSEPVV 

CGIGLAIMLTGVPVYFLGVYWQHKPKCFSDFI 

ELLTLVSQICMCVVVYPEVERGSGTEEANED 

MEEQQQPMYQPTPTKDKDVAGQPQP 


809 


2159 


A 


6621 


1041 


223 


QDSRKMLP STS VNSL VQGNGVLNSRDAARH 

TAGAKRYKYLRRLFRFRQMDFEFAAWQMLY 

LFTSPQRVYRNFHYRKQTKDQWARDDPAFL 

VLLSIWLCVSTIGFGFVLDMGFFETIKLLLWV 

VLIDCVGVGLLIATLMWFISNKYLVKRQSRD 

YDVEWGYAFDVHLNAFYPLLVILHFIQLFFIN 

HVILTDTFIGYLVGNTLWLVAVGYYIYVTFL 

GYSVGLLFFSYALPFLKNTVILLYPFAPLILLYG 

LSLALGWNFTHTLCSFYKYRVK 


810 


2160 


A 


6623 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAA 
QQVAEDKFVFDLPDYESINHVVVFMLGTIPFP 
EGMGGSVYFSYPDSNGMPVWQLLGFVTNGK 
PSAIFKISGLKSGEGSQHPFGAMNIVRTPSVAQ 
IGISVELLDSMAQQTPVGNAAVSSVDSFTQFT 
QKMLDNFYNFASSFAVSQ/VPDDTQ/RPSEMF 
IPANVVLKWYENFQRRTSTEPSLLENIIWIKIN 
F 


811 


2161 


A 


6627 


18 


3367 


LEG SLNTERAKY YLT1TMPHFT VTK VEDPEEG 

AAASISQEPSLADIKARIQDSDEPDLSQNSITG 1 

EHSQLLDDGHKKARNAYLNNSNYEEGDEYF \ 

DKNL ALFEEEMDTRPK V S SLLNRMAN YTNLT 

QGAKEHEEAENITEGKKKPTKTPQMGTFMG 

VYLPCLQNIFGVILFLRLTWVVGTAGVLQAF 

AIVLICCCCTMLTAISMSAIATNGWPAGGSY 

FMISRALGPEFGGAVGLCFYLGTTFAAAMYIL 

GAIEIFLVYIVPRAAIFHSDDALKESAAMLNN 

MRV YGTAFL VLMVL V VFIGVRY VNKF A SLFL 

ACVIVSILAIYAGAIKSSFAPPHFPVCMLGNRT 

LSSRHIDVCSKTKEINNMTVPSKLWGFFCNSS 

QFFNATCDEYFVHNNVTSIQGIPGLASGIITEN 

LWSNYLPKGEIIEKPSAKSSDVLGSLNHEYVL 

VDITTSFTLLVGIFFPSVTGIMAGSNRSGDLKD 

AQKSIPIGT1LAILTTSFVYLSNVVLFGACIEGV 

VLRDKFGDA VKGNLVVGTL S WPSPWVIVIGS 

FFSTCGAGLQSLTGAPRLLQAIAKDNIIPFLRV 
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FGHSKANGEPTWALLLTAAIAELGILIASLDL 

VAPIL SMFFLMC YLF VNL AC ALQTLLRTPN W 

RPRFRYYH WAL SFMGMSICLALMFISS WY YA 

IVAMVIAGMIYKYIEYQGAEKEWGDGIRGLS 

LSAARFALLRLEEGPPHTKNWRPQLLVLLKL 

DEDLHVKHPRLLTFASQLKAGKGLTIVGSVIV 

GNFLENYGEALAAEQTIKHLMEAEKVKGFCQ 

LVVAAKLREGISHLIQSCGLGGMKHNTVVM 

GWPNGWRQSEDARAWKTFIGTVRVTTAAHL 

ALLVAKNISFFPSNVEQFSEGNIDVWWIVHDG 

GMLMLLPFLLK\QHKVWRKCSIRFF\TVAQLE 

DNSIQMKKDLATFLYHLRIEAEVEVVEMHDS 

DISAYT YERTLMMEQRS QMLRHMRLSKTER 

DREAQLVKDRNSMLRLTSIGSDEDEETETYQ 

EKVHMTWTKDKYMASRGQKAKSMEGFQDL 

LNMRPDQ SN VRRMHTA VKLNE VI VNKSHE A 

KL VLLNMP GPPRNPE GDEN YMEFLEVLTEGL 

ERVLLVRGGGSEVITIYS 


812 


2162 


A 


6628 


66 


640 


AVCTMSEMAELSELYEESSDLQMDVMPGEG 

DLPQMEVGSGSRELSLRPSRSGAQQLEEEGP 

MEEEEAQPMAAPEGKRSLANGPNAGEQPGQ 

VAGADFESEDEGEEFDDWEDDYDYPEEEQLS 

GAGYRVSAALEEADKMFLRTREPALDGGFQ 

MHYEKTPFDQLAFIEELF^SLMVVNRLTEELG 

CDEIIDRE 


813 


2163 


A 


6630 


708 


1355 


AKMGAYKYIQELWRKXQSDVMRFLLRVRC 

WQYRQLSALHRAPRPTRPDKARRLGYKAKQ 

GY/VYIYIGFVFAVIYRIRYRRGGRKRPVPKG 

ATYGKPVHHGVNQLKFARSLQSVAEERAGR 

HCGALRVLNSYWVGEDSTYKFFEVILIDPFHK 

AIRRNPDTQ WITKP VHKHREMRGLTS AGRKS 

RGLGKGHKFHHTIGGSRRAAWRRRNTLQLH 

RYR 


814 


2164 


A 


6635 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLR 

DSEDRSDSRAAQPAHDSGHGDDESPSTSSGT 

AGTS S VPELPGFYFDPEKKRYFRLLPGHNNCN 

PLTKESIRQKEMESKRLRLLQEEDRRKKIARM 

GFNASSMLRKSQLGFLNVTNYCHLAHELRLS 

CMERKKVQIRSMDPSALASDRFNLILADTNS 

DRLFTVNDVTVGGSKYGIINLQSLKTPTLKVF 

MHENLYFTNRKVXNSVCWASLNHLDSHILLC 

LMGLAETPGCATLLPASLFVNSHPAGIDRPGN 

MLCSFRIPGAWSCAWSLNIQANNCFSTGLSR 

RVLLTNVVTGHRQSFGTNSDVLAQQFALMA 

PLLFNGCRSGEIFAIDLRCGNQGKGWKATRLF 

HDSAVTSVRILQDEQYLMASDMAGKIKLWD 

LRTTKCVRQYEGHVNEYAYLPLHVHEEEGIL 

VAVGQDCYTRIWSLHDARLLRTIPSPYPASKA 

DIPSVAFSSRLGGSRGAPGLLMAVGQDLYCY 

SYS 


815 


2165 


A 


6643 


659 


3282 


NKNILE VP S ARTTRIMGDHLDLLLGV VLMAG 

PVFGIPSCSFDGRIAFYRFCNLTQVPQVLNTTE 

RLLLSFNYIRTVTASSFPFLEQLQLLELGSQYT 

PLTIDKEAFRNLPNLRILDLGS SKIYFLHPD AF 

QGLFHLFELRLYFCGLSDAVLKDGYFRNLKA 

LTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSS 

NQIFLVCEHELEPLQGKTLSFFSLAANSLYSR 

VSVDWGKCMNPFRNMVLEILDVSGNGWTV 

DITGNFSNAISKSQAFSLILAHHIMGAGFGFHN 

IKDPDQNTFAGLARSSVRHLDLSHGFVFSLNS 
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nucleotide insertion 














RVFETLKDLKVLNLAYNK1NKIADEAFYGLD 

NLQVLNLSYNLLGELYSSNFYGLPKVAYIDL 

QKNHIAIIQDQTFKFLEKLQTLDLRDNALTTIH 

FIPSIPDIFLSGNKLVTLPKINLTANLIHLSENR 

LENLDILYFLLRVPHLQILILNQNRFSSCSGDQ 

TPSENPSLEQLFLGENMLQLAWETELCWDYF 

EGLSHLQVLYLNHNYLNSLPPGVFSHLTALR 

GLSLNSNRLTVLSHNDLPANLEILDISRNQLL 

APNPDVFVSLSVLDITHNKFICECELSTFINWL 

NHTNVTIAGPPADIYCVYPDSLSGVSLFSLSTE 

GCDEEEVLKSLKFSLFIVCTVTLTLFLMTILTV 

TKFRGFCFICYKTAQRLVFKDHPQGTEPDMY 

KYDAYLCFSSKDFTWVQNALLKHLDTQYSD 

QNRFNLCFEERDFVPGENRPVANIQDAIWNSR 

KIVCLVSRHFLRDGWCLEAFSYAQGRCLSDL 

NSALIMVVVGSLSQYQLMKHQSIRGFVQKQQ 

YLRWPEDLQDVGWFLIIKLSQQILKKEKEKK 

KDNNIPLQTVATIS 


816 


2166 


A 


6646 


1 


3811 


RDRAG VRPAGKQHAAAAF YD VG GDRP WD S 

GNTQLPPRNPVKANAMFGAGDEDDTDFLSPS 

GGARLASLFGLDQAAAGHGNEFFQYTAPKQP 

KKGQGTAATGNQATPKTAPATMSTPTILVAT 

AVHAYRYTNGQYVKQGKFGAAVLGNHTTR 

EYRILLYISQQQPVTVARIHVNFELMVRPNNY 

STFYDDQRQNWSIMFESEKAAVEFNKQVCIA 

KCNSTS SLDAVLSQDLIVADGPAVE VGDSLE 

VAYTGWLFQNHVLGQ VFD STANKDKLLRLK 

LGSGKVIKGWEDGMLGMKKGGKRLLIVPPA 

CAVGSEGVIGWTQATDSILVFEYEVRRVKIA 

KD S GSDGHS VS SRDSAAPSPIPG ADNL S ADP V 

VSPPTSIPFKS GEP ALRTKSNSL S EQL AINT SPD 

A VKAKLI SRMAKMGQPMLPILPP QLDSND SEI 

EDVNTLQGGGQPVVTPSVQPSLQPAHPALPQ 

MTSQAPQPSVTGLQAPSAALMQVSSLDSHSA 

VSGNAQSFQPYAGMQAYAYPQASAVTSQLQ 

PVRPLYPAPLSQPPHFQGSGDMASFLMTEAR 

QHNTEIRMAVSKVADKMDHLMTKVEELQKH 

SAGNSMLIPSMSVTMETSMIMSNIQRIIQENER 

LKQEILEKSNRIEEQNDKISELIERNQRYVEQS 

NLMMEKRNNSLQTATENTQARVLHAEQEKA 

KVTEELAAATAQVSHLQLKMTAHQKKETEL 

QMQLTESLKETDLLRGQLTKVQAKLSELQE1 

SEQAQSKFKSEKQNRKQLELKVTSLEEELTDL 

RVEKESLEKNLSERKKKSAQERSQAEEEIDEI 

RKSYQEELDKLRQLLKKTRVSTDQAAAEQLS 

LVQAELQTQWEAKCEHLLASAKDEHLQQYQ 

EVCAQRDAYQQKLVQLQEKSVCFA\CLALQA 

QITALTKQNEQHIKELEKNKS QMSGVEAAAS 

DPSEKVKKIMNQVFQSLRREFELEESYNGRTI 

LGTIMNTIKMVTLQLLNQQEQEKEESSSEEEE 

EKAEERPRRPSQEQSASASSGQPQAPLNRERP 

ESPMVPSEQVVEEAVPLPPQALTTSQDGHRR 

KGDSEAEALSEIKDGSLPPELSCIPSHRVLGPP 

TSIPPEPEGPVSMDSECEESLAASPMAAKYPDN 

P SGKWCVREVAPDGPLQES STRLSLTS\DPEE 

GDPLALGPESPGEPQPPQLKKDDVTSSTGPHK 

ELSSTEAGSTVAGAALRPSHHSQRSSLSGDEE 

DELFKGATLKALRPKAQPEEEDEDE V SMKGR 

PPPTPLFGDDDDDDDIDWLG 


817 


2167 


A 


6649 


63 


1073 


FFRS S SDNGSPIRQ YE/HSTP AHQGPVMGLEG 



251 



WO 01/57188 



PCT7US0 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Pheny I alanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine 7 S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














KS/ARNSQLRIVLVGKTGAGKSATGNSILGRJK. 

VFHS GTAAKSITKKCEKRSSS WKETEL V WD 

TPGIFDTEVPNAETSKEIIRCILLTSPGPHALLL 

VVPLGRYTEEEHKATEKILKMFGERARSFMIL 

IFTRKDDLGDTNLHDYLREAPEDIQDLMDIFG 

DRYCALNNKATGAEQEAQRAQLLGLIQRVV 

RENKEGCYTNRMYQRAEEEIQKQTQAMQEL 

HRVELEREKARIREEYEEKIRKLEDKVEQEKR 

KKQMEKKLAEQEAHYAVRQQRARTEVESKD 

G ILELIMTALQI ASFILLRLFAED 


818 


2168 


A 


6660 


357 


1890 


APSGSWTRVVLTLDPCSLRSRSPRSLLDPGMP 

GISARGLSHEGRKQLAVNLTRVLALYRS1LDA 

YIIEFF\TDNL WDTLPCS WQEALDGLKPPQLA 

TMLLGMPGEGEVVRYRSVWPLTLLALKSTA 

CALAFTRMPGFQTPSEFLENPSQSSRJLTAPFR 

KHVRPKKQHEIRRLGELVKKLSDFT/GLHPGC 

RRGLRPGXHLSRFMALGLGLMVKSIEGDQRL 

VERAQRLDQELLQALEKEEKRNPQVVQTSPR 

HSPHHVVRWVDPTALCEELLLPLENPCQGRA 

RLLLTGLHACGXDLSVALLRHFSCCPEVVALA 

SVGCCYMKLSDPGGYPLSQWVAGLPGYELP 

YRLREGACHALEEYAERLQKAGPGLRTHCY 

RAALETVIRRARPELRRPGVQGIPRVHELKIEE 

YVQRGLQRVGLDPQLPLNLAALQAHLAQEN 

RVVAFFSLALLLAPLVETLILLDRLLYLQEQA 

L SP\GFHAELLPIF SPEL SPRNL VL V ATKMPLG 

QALSVLETEDS 


819 


2169 


A 


6661 


65 


2686 


SGSGHCLAEAASMGPWGWKLRWTVALLLA 

AAGTAVGDRCERNEFQCQDGKCISYKWVCD 

GSAECQDGSDESQETCLSVTCKSGDFSCGGR 

VNRCIPQFWRCDGQVDCDNGSDEQGCPPKTC 

SQDEFRCHDGKCISRQFVCDSDRDCLDGSDE 

ASCPVLTCGPASFQCNSSTCIPQLWACDNDPD 

CEDGSDEWPQRCRGLYVFQGDSSPCSAFEFH 

CL SGECIHS S WRCDGGPDCKDKSDEENC AVA 

TCRPDEFQCSDGNCIHGSRQCDREYDCKDMS 

DEVGCVNVTLCEGPNKFKCHSGECITLDKVC 

NMARDCRDWSDEPIKECGTNECLDNNGGCS 

HVCNDLKIGYECLCPDGFQLVAQRRCEDIDE 

CQDPDTCSQLCVNLEGGYKCQCEEGFQLDPH 

TKACKAVGSIAYLFFTNRHEVRKMTLDRSEY 

TSLIPNLRN V VALDTEVASNRIYWSDL SQRMI 

CSTQLDRAHGVSSYDTVISRDIQAPDGLAVD 

WIHSNI Y WTDS VLGT V S V ADTKGVKRKTLFR 

ENGSKPRAIVVDPVHGFMYWTDWGTPAKIK 

KGGLNGVDIYSL VTENIQ WPNGITLDLL SGRL 

YWVDSKLHSISSIDVNGGNRKTILEDEKRLAH 

PFSLAVFEDKVFWTDIINEAIFSANRLTGSDV 

NLLAENLLSPEDMVLFHNLTQPRGVNWCERT 

TLSNGGCQYLCLPAPQINPHSPKFTCACPDGM 

LLAR\DMRSCLTEG\EAAVATQETSTVRLKVS 

STAVRTQHTTTRPVPDTSRLPGATPGLTTVEI 

VTMSHQALGDVAG\RGN\EKKPS S VRALSIVL 

PIVXLLVFLCLGVFLLWKNWRLKNINSINFDNP 

VYQKTTEDEVHICHNQDGYSYPSRQMVSLED 

DVA 


820 


2170 


A 


6666 


17 


4146 


ERGISSQIKGMKSGSGGGSPTSLWGLLFLSAA 
LSLWPTSGEICGPGIDIRNDYQQLKRLENCTVI 
EGYLHILLISKAEDYRSYRFPKLTVITEYLLLF 
RVAGLESLGDLFPNLTVIRGWKLFYNYALVIF 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Giycine, H=Histidine 9 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine 9 P=Proline, 
Q=GIutamine, R=Arginine, S=Serine 5 
T=Threonine, V=Valine, W=Tryptophan. 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














EMTNLKDI GL YNLRNITRGVAIRIEKNADLC YL 

STVDWSLILDAVSNNYIVGNKPPKECGDLCP 

GTMEEKPMCEKTTINNEYNYRCWTTNRCQK 

MCPSTCGKRACTENNECCHPECLGSCSAPDN 

DTACVACRHYYYAGVCVPACPPNTYRFEGW 

RC VDRDFC ANILS AESSDSEGFVIHDGECMQE 

CPSGFIRNGSQSMYCIPCEGPCPKVCEEEKKT 

KTIDSVTSAQMLQGCTIFKGNLLINIRRGNNIA 

SELENFMGLIE V VTG Y VKIRH SHAL V SL SFLK 

NLRLILGEEQLEGNYSFYVLDNQNLQQLWD 

WDHRNLTIKAGKMYFAFNPKLCVSEIYRMEE 

VTGTKGRQ SKGDINTRNNGERASCESDVLHF 

TSTTTSKNRIIITWHRYRPPDYRDLISFTVYYK 

EAPFKNVTEYDGQDACGSNSWNMVDVDLPP 

NKDVEPGILLHGLKPWTQYAVYVKAVTLTM 

VENDHIRGAKSEILYIRTOASVPSIPLDVLSAS 

NSSSQLIVKWNPPSLPNGNLSYYIVRWQRQP 

QDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT 

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEE 

AEYRKVFENFLHNSIFVPRPERKRRDVMQVA 

NTTMSSRSRNTTAADTYNITDPEELETEYPFF 

ESRVDNKERTVISNLRPFTLYRIDIHSCNHEAE 

KLGCSASNFVFARTMPAEGADDIPGPVTWEP 

RPENSIFLKWPEPENPNGLILMYEIKYGSQVE 

DQRECVSRQEYRKYGGAKLNRLNPGNYTARI 

QATSLSGNGSWTDPVFFYVQAKRYENFIHLII 

ALP VA VLL I VGGL VIML Y VFHRKRNNSRLGN 

GVLYASVNPEYFSAADVYVPDEWEVAREKIT 

M S RELGQ GSFGM V YEG VAKG V VKDEPETRV 

AIKTVNEAASMRERIEFLNEASVMKEFNCHH 

VVRLLGVVSQGQPTLVIMELMTRGDLKSYLR 

SLRPEMENNPVLAPPSLSKMIQMAGEIADGM 

AYLNANKFVHRDLAARNCMVAEDFTVKIGD 

FGMTRDIYETDYYRKGGKGLLPVRWMSPESL 

KDGVFTTYSDVWSFGWLWEIATLAEQPYQ 

GLSNEQVLRFVXMEGGLLDKPDNCPDMLFEL 

MRMC WQ YNPKMRP SFLEIIS SIKEEMEPGFRE 

V SF Y Y SEENKLPEPEELDLEPENMES VPLDP S 

ASSSSLPLPDRHSGHKAENGPGPGVLVLRASF 

DERQP YAHMNGGRKNERALPLPQS STC 


821 


2171 


A 


6691 


106 


825 


GRVLFRGCGVGHKGQVLMGTFILAQDWLSE 

SNHVFCVSSMLRLQKRLASSVLRCGKKKVW 

LDPNETNEIANANSRQQIRJKXIKDGLIIRKPVT 

VHSRARCRKNTLARRKGRHMGIGKRKGTAN 

ARMPEKVTWMRRNIRILRRLLRRYRES/KRYR 

ESKKIDRHMYHSLYLKVKGNVFKNKRILMEH 

IHICLKADKARKKLLADQAEARRSKTKEARK 

RREERLQAKKEEUKTLSKEEETKK 


822 


2172 


A 


6715 


772 


21 


DFRPGLLLPRKKJCMFGFHKPKMYRSIEGCXCI 
S G AKS S S S\RFTDSKRYEK\DFQ\SCFGLHETR\ 
SGDI\CNA\CVLL\LKRWKKLPAGSKK\NWNH 
VVDARAG?SVLKTTLKPKKVKTL\SGNRIK\ST 
QlbKEQKEr 1 KKvHN SDAHaTTS\S ASPXAQ SPLF 
TVNQFRWTGSDTGVGFPGSNRNHPVFSFLDLX 
TYWKRQKICCGIUYKGRFGEVLIDTHLFKPCC 
SNKKAXAAEKPEEQGPEPLPISTQEWVTEVFM 


823 


2173 


A 


6727 


3 


4063 


PYL ATLQLDS SLLIPPKYQTPPAAAQGQATPG 
NAGPLAPNGSAAPPAGSAFNPTSNSSSXNPAA 
SSSASGSSVPPVSSSASAPGISQISTTSSSGFSGS 
VG GQNPSTGGI S ADRTQ GNIGCGGDTDPG QS 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 5 
Q^GIutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














SSQPSQDGQESNVPSVGSLADPDYLNTPQMN 

TPVTLNSAAPASNSGAGVLPSPATPRFSVPTP 

RTPRTPRTPRGGGTASGQGS VKYD STDQGSP 

ASTPSTTRPLNSVEPATMQPrPEAHSLYVTLIL 

SDSVMNIFKDRNFDSCCICACNMNIKGADVG 

LYIPDSSNEDQYRCTCGFSAIMNRKLGYNSGL 

FLEDELDIFGKNSDIGQAAERRLM\MCQSTFL 

PQVEGTBCKPQEPPISLLLLLQNQHTQPFASLN 

FLDYISSNNRQTLPCVSWSYDRVQADNNDY 

WTECFN ALEQGRQ Y VDNPTG GK VDE AL VRS 

ATVHSWPHSNVLDISMLSSQDWRMLLSLQP 

FLQDAIQKKRTGRTWENIQHVQGPLTWQQFH 

KMAGRGTYGSEESPEPLPIPTLLVGYDKDFLT 

ISPFSLPFWERLLLDPYGGHRDVAYIVVCPEN 

EALLEGAKTFFRDLSAVYEMCRLGQHKPICK 

VLRDGIMRVGKTVAQKLTDELVSEWFNQPW 

SGEENDNHSRLKLYAQVCRHHLAPYLATLQL 

DSSLLIPPKYQTPPAAAQGQATPGNAGPLAPN 

GSAAPPAGSAFNPTSNSSSTNPAASSSASGSSV 

PPVSSSASAPGISQISTTSSSGFSGSVGGQNPST 

GGISADRTQGNIGCGGDTDPGQSSSQPSQDG 

QES VTERER1GIPTEPDS AD SHAHPPA VVIYM 

VDPFTYAAEEDSTSGNFWLLSLMRCYTEMLD 

NLPEHMRNSFILQIVPCQYMLQTMKDEQVFY 

IQYLKSMAFSVYCQCRRPLPTQIHIKSLTGFGP 

AASIEMTLKNPERPSPIQLYSPPFILAPIKDKQT 

ELGETFGEASQKYNVLFVGYCLSHDQRWLL 

ASCTDLHGELLETCVVNIALPNRSRRSKVSAR 

KIGLQKLWEWCIGIVQMTSLPWRVVIGRLGR 

LGHGELKDWSILLGECSLQTISKKLKDVCRM 

CGISAADSPSILSACLVAMEPQGSFVVMPDAV 

TMGSVFGRSTALNMQSSQLNTPQDASCTHIL 

VFPTSSTIQVAPANYPNEDGFSPNNDDMFVDL 

PFPDDMDNDIGILMTGNLHSSPNS SPVPSPGSP 

SGIGVGSHFQHSRSQGERLLSREAPEELKQQP 

LALGYFVSTAKAENLPQWFWSSCPQAQNXQC 

PLFLKASLHHHI S VAQTDELLPARNSQRVPHP 

LDSKTTSD VLRFVLEQ YNALS WLTCNPATQD 

RTSCLPVHFVVLTQLYNAIMNIL 


824 


2174 


A 


6732 


2440 


365 


VEEGLGRRRTPPGGRRGPVTPARPGPDSVRR 

RLLPPSSAAAFSSHRHNLLCSRRRGGGGGGG 

GGGGGTIKKPGH GP TAATSPSGEPGNAASAP 

LSLLSPFPGQTTYQHPGVAEPSAYGGRDVAC 

ASLVFGRLQHRGGDRKRGLLGRS SGDAASD 

QPFRCRSGSTAGRLVKQMDFTEAYADTCSTV 

GLAAREGNVKVLRKLLKKGRSVDVADNRG 

WMPIHEAAYHNSVECLQMLINADSSENYIKM 

KTFEGFCALHLAASQGHWKIVQILLEAGADP 

NATTLEETTPLFLAVENGQIDVLRLLLQHGAN 

VNGSHSMCGWNSLHQASFQENAEIIKLLLRK 

GANKECQDDFGITPLFVAAQYG\KLESL\SILIS 

SGXANVNCQALDK ATPEF1A AQEGHTKC VELL 

LSSGADPDLYCNEDSWQLPIHAAAQMGHTKI 

LDLLIPLTNRACDTGLNKVSPVYSAVFGGHE 

DCLEILLRNG YSPDAQACL VFGFS SPVCMAFQ 

KDCEFFGIVNILLKYGAQINELHLAYCLKYEK 

F SIFRYFLRKGCSLGP WNHIYEFVNHAIKAQA 

KYKEWLPHLLVAGFDPLILLCNSWIDSVSIDT 

LIFTLEFTNWKTLAPAVERMLSARASNAWIL 

Q QHIAT VPSLTHL CRJLEIRS SLKSERLRSD S YIS 
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D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, 
M=Methiomne 5 N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown 5 *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














QLPLPRSLHNYLLYEDVLRMYEVPELAAIQD 
G 


825 


2175 


A 


6735 


277 


1252 


RIMGLFDRGVQMLLTTVGAFAAFSLMTIAVG 

TDYWLYSRGVCKTKSVSENETSKKNEEVMT 

HSGLWRTCCLEGNFKGLCKQIDHFPEDADYE 

ADTAEYFLRAVRASSIFPILSVILLFMGGLCIA 

ASEFYKTRHNIILSAGIFFVSAGLSNIIGHVYIS 

ANAGDP SKSD SKKNS YS YG WSF YFGALSFII A 

EMVGVLAVHMFIDRHKQLRATARA\TDYLQ 

ASAITRIPSYRYRYQRRSRSSSRSTEPSHSRDA 

SPVGIKGFNTLPSTEISMYTLSRDPLKAATTPT 

ATYNSDRDNSFLQVHNCIQKENKDSLHSNTA 

NRRTTPV 


826 


2176 


A 


6744 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNE 

TEDCPGMMLWRYPEPRGLTLVRITPVPFNTT 

EDPDISTADLGDVLQDPCSLEYWDELQKVFV 

AFREFNLSESKVCELQLPD1NLVNDQKKLVSS 

DLWRIVLNSSQNGADDQSSASESGSQSTCDPL 

VTPTALAACTRVDSCFTPWFVPSLCVSFQFAH 

LEFHLCHHLDQLGTAAPQYLQPFVSDRNMPS 

ELEYMIVSFREPHMYLRQWNNGSVCQEIQFL 

AQADCKLLECRNVTMQSVVKPFSIFGQMAVS 

SDVVEKLLDCTVIVDSVFVNLGQHVVHSLNT 

AIQAWQQNKCPEVEELVFSHFVICNDTQETL 

RFGQVDTDENILLASLHSHQYSWRSHKSPQL 

LHICIEG WGN WR W S EPFS VDHAGTFIRTIQ YR 

GRTASLIIKVQQLNGVQKQIIICGRQIICSYLSQ 

SIELKVVQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLE 

SKAPEYSIVIQVPSSNSSIIYVWCTVLTLEPNS 

QVQQRMIVFSPLFIMRSHLPDPIIIHLEKRSLGL 

SETQIIPGKGQEKPLQNIEPDLVHHLTFQAREE 

YDPSDCAVPISTSLIKQIATKVHPGGTVNQILD 

EFYGPEKSLQPIWPYNKKDSDRNEQLSQWDS 

PMRVKLS1WKPYVRTLLIELLPWALLINESKW 

DLWLFEGEKIVLQVPAGKIIIPPNFQEAFQIGIY 

WANTNTVHKSVAIKLVHNLTSPKWKDGGNG 

EVVTLDEEAFVDTEIRJLGAFPGHQKLCQFCIS 

SMVQQGIQIIQIEDKTTIINNTPYQIFYKPQLSV 

CNPHSGKEYFRVPDSATFSICPGGEQPAMKSS 

SLPCWDLMPDISQSVLDASLLQKQIMLGFSPA 

PGADS SQC WSLPAI VRPEFPRQ S VA VPL GNFR 

ENGFCTRAIVLTYQEHLGVTYLTLSEDPSPRV 

IIHNRCPVKMLIKENIKD1PKFEVYCKKIPSECS 

IHHELYHQISSYPDCKTKDLLPSLLLRVEPLDE 

VTTEWSDAIDINSQGTQVVFLTGFGYVYVDV 

VHQCGTVFITVAPEGKAGPILTNTNRAPEKIV 

TF/KMFITQL SL A VFDDLTHHKAS AELLRLTL 

DNIFLCVAPGAGPLPGEEPVAALFELYCVEIC 

CGDLQLDNQLYNKSNFHFAVLVCQGEKAEPI 

QCSKMQSLLISNKELEEYKEKCFIKLCITLNEG 

KS rLCDINEFSFELKPARL Y VEDTF V YYIKTLF 

DTYLPNSRLAGHSTHLSGGKQVLPMQVTQH 

ARALVNPVKLRKLVIQPVNLLVSIHASLKLYI 

ASDHTPLSFSVFERGPIFTTARQLVHALAMHY 

AAGALFRAGWVVGSLDILGSPASLVRSIGNG 

VADFFRLP YEGLTRGPGAF VSG VSRGTTSF VK 

HISKGTLTSITNLATSLARNMDRLSLDEEHYN 

RQEE WRRQLPESLGEGLRQGLSRLGI SLLGAI 

AGIVDQPMQNFQKTSEAQASAGHKAKGVISG 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VGKGIMGVFTKPIGGAAELVSQTGYGILHGA 

GLSQLPKQRHQPSDWHADQAPNSHVKYVW 

KMLQSLGRPEVHMALDWLVRGSGQEHEGC 

LLLTSEVLFVVSVSEDTQQQAFPVTEIDCAQD 

SKQNNLLTVQLKQPRVACDVEVDGVRERLSE 

QQYNRLVDYITKTSCHLAPSCSSMQIPCPVVA 

AEPPPSTVKTYHYLVDPHFAQVFLSKFTMVK 

NKALRKGFP 


827 


2177 


A 


6748 


2 


1662 


FVGAPRRGNPFGSPGNPGRHQGPCHRPRGTK 

ASGVSPTLWRPQAAATGLEMPSSGRALLDSP 

LDSGSLTSLDSSVFCSEGEGEPLALGDCFTVN 

VGGSRFVLSQQALSCFPHTRLGKLAVVVASY 

RRPGAL AAVP SPLELCDD ANP VDNE YFFDRS 

SQAFRYVLHYYRTGRLHVMEQLCALSFLQEI 

QYWGIDELSIDSCCRDRYFRRKELSETLDFKK 

DTEDQESQHESEQDFSQGPCPTVRQKLWNIL 

EKPGS STAARIFGVISIIF VGVSIINMALMSAEL 

SWLDLQLLEILEYVCISWFTGEFVLRFLCVRD 

RCRFLRKVPNIIDLLAILPFYITLLVESLSGVSQT 

TQEL\ENVGAHCPGCLRLLRAL\RMLKAWGR 

HSTGLRSLGMTITQCYEEVGLLLLFLSVGISIF 

STVEYFAEQSIPDTTFTSVPCAWWWATTSMT 

TVGYGDIRPDTTTGKIVAFMCILSGILVLALPI 

AIINDRFSACYFTLKLKEAAVRQREALKKLTK 

NIATDSYISVNLRDVYARSIMEMLRLKGRER 

ASTRSSGGDDFWF 


828 


2178 


A 


6786 


5672 


1360 


GTHP AS SGP VPLPPAA VS AATREELGEP VPF V 

TASSGFQSMHSSNPKVRSSPSGNTQSSPKSKQ 

EVMVRPPTVMSPSGNPQLDSKFSNQGKQGGS 

ASQSQPSPCDSKSGGHTPKALPGPGGSMGLK 

NGAGNGAKGKGKRERSrSADSFDQRDPGTPN 

DDSDIKECNSADHIKSQDSQHTPHSMTPSNAT 

APRS STPPHGQTT ATEPTPAQKTPAKV VYVF S 

TEMANKAAEAVLKGQVETIVSFHIQNISNNK 

TERSTAPLNTQISALRNDPKPLPQQPPAPANQ 

DQNS SQNTRLQPTPPIPAPAPKPAAPPRPLDRE 

SPGVENKLIPSVGSPASSTPLPPDGTGPNSTPN 

NRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPT 

LGENPDGLSQEQLEHRERSLQTLRDIQRMLFP 

DEKEFTGAQS GGPQQNPG VLDGPQKKPEGPI 

QAMMAQSQSLGKGPGPRTDVGAPFGPQGHR 

DVPFSPDEMVPPSMNSQSGTIGPDHLDHMTP 

EQIAWLKLQQEFYEEKRRKPEQVVVQQCSLQ 

DMMVHQHGPRGVVRGPPPPYQMTPSEGWAP 

GGTEPFSDGINMPHSLPPRGMAPHPNMPGSQ 

MRLPGFAGMINSEME GPN VPNPA SRP GLS GV 

SWPDDVPKIPDGRNFPPGQGIFSGPGRGERFP 

NPQGLSEEMFQQQLAEKQLGLPPGMAMEGIR 

PSMEMNRMEPGSQRHMEPGNNPIFPRIPVEGP 

LSPSRGDFPKGIPPQMGPGRELEFGMVPSGM 

KGDVNLNVNMGSNSQMIPQKMREAGAGPEE 

MLKLRPGGSDMLPAQQKMVPLPFGEHPQQE 

YGMGPRPFLPMSQGPGSNSGLRNLREPIGPDQ 

RTNSRLSHMPPLPLNPSSNPTSLNTAPPVQRG 

LGRKPLDISVAGSQVHSPGINPLKSPTMHQVQ 

SPMLGSPSGNLKSPQTPSQLAGMLAGPAAAA 

SIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSS 

PEPPLQ SPGIPPNHKAPLTMASP AMLGN YES G 

GPPPPTASQPASVNIPGXSLPSSTPYTMPPEPTL 

SQNPLSIM 1 MSR\MSKFAMVPS\SNPGYNHDAI 
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KTVASSDDDSPPARSPNLPSMNNMPGMGINT 

QNPRISGPNPVVPMPTLSPMGMTQPLSHSNQ 

MP SPNA VGPNIPPHG VPMGPGLMSHNPIMGH 

GSQEPPMVPQGRMGFPQGFPPVQSPPQQVPFP 

HNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQ 

SSADAALCKPGGPGGPDSFTVLGNSMPSVFT 

DPDLQEVIRPGATGIPEFDLSRIIPSEKPSQTLQ 

YFPRGEVPGRKQPQGPGPGFSHMQGMMGEQ 

APRMGL ALPGMG GPGP VGTPDIPLGTAP SMP 

GIINPMRPPAFLQQGMMGPHURMMSPAQST 

MPGQPTLMSNPAAAVGMIPGKDRGPAGLYT 

HPGP VG SPGMMMSMQGMMGPVNRTS 


829 


2179 


A 


6797 


433 


3 


ASFFNFSICICKIILEVGPPVGHPAHDDVGGRH 
GPGGR/GSRSPRSLQCAPGGGRRSGCPAGS SP 
A STCPPSPGG S G ADRFGP S PPPP SRE AAPTAG 
AAASSTSSGASCPPVPASSRWGVRSRTRSGSG 
GEREPRDRPSERPRLV 


830 


2180 


A 


6800 


3 


1911 


LPERAFGPRTPRAPRRRRRRLLLSPPPRPPPPL 

DREPRAPGPWLCPSRAGTAQDPARIRERRGR 

VAGGAAGPAMELRARGWWLLCAAAALV AC 

ARGDP ASKSRSCGE VRQIYGAKGF S S SVD VPQ 

AEISGEHLRICPQGYTCCTSEMEENLANRSHA 

ELETALRDSSRVLQAMLATQLRSFDDHFQHL 

LNDSERTLQATFPGAFGELYTQNARAFRDLY 

SELRLYYRGANLHLEETLAEFWARLLERLFK 

QLHPQLLLPDDYLDCLGKQAEALRPF\GEAP\ 

RELRLRAT\RA\FVAAR\SFVQGLGVAS\DWR 

KVAQVPLG\PEC\SRAVIEAGSYC/ALHCVGVP 

GARPCPDYCRNVLKGCLANQADLDAEWRNL 

LD SM VLITDKF WGTSGVES VIGS VHT WL AE A 

INALQDNRDTLTAKVIQGCGNPKVNPQGPGP 

EEKRRJRGKL APRERPP S GTLEKL V SE AKAQL 

RDVQDFWISLPGTLCSEKMALSTASDDRCWN 

GMARGRYLPEVMGDGLANQINNPEVEVDIT 

KPDMTIRQQIMQLKIMTNRLRSAYNGNDVDF 

QDASDDGSGSGSGDGCLDDLCGRKVSRKSSS 

SRTPLTHALPGLSEQEGQKTSAASCPQPPTFL 

LPLLLFLALTVARPRWR 


831 


2181 


A 


6808 


2 


1522 


A SRHGMTPGALLMLLGALGPPL APG VRG SEA 

EGRLREKLFSGYDSSVRPAREVGDRVRVSVG 

LIL AQLI SLNEKDEEMSTKV YLDLEWTDYRLS 

WDPAEHDGIDSLRITAESVWLPDVVLLNNND 

GNFDVALDISVVVSSDGSVRWQPPGIYRSSCS 

IQVTYFPFDWQNCTMVFSSYSYDSSEVSLQT 

GLGPDGQGHQEIHIHEGTFIENGQWENIHKPS 

RLIQPPGDPRGGREGQRQEVIFYLIIRRKPLFY 

LVNVIAPCILITLLAIFVFYLPPDAGEKMGLSIF 

ALLTLTVFLLLLADKVPETSLSVPIIIKYLMFT 

MVLVTFSVILSVWLNLHHRSPHTHQMPLWV 

RQIFIHKLPLYLRLKRPKPERDLMPEPPHCSSP 

GSGWGRGTDEYFIRKPPSDFLFPKPNRFQPEL 

SAPDLRRFIDGPNRAVALLPELREWSSISYIA 

RQLQEQEDHDALKEDWQFVAMVVDRLFLW 

TFIIFT S VGTLWIFLDAT YHLPPPDPFP 


832 


2182 


A 


6824 


71 


1079 


ETMAKNPPENCEDCHILNAEAFKSKKICKSLK 
ICGLVFGILALTLIVLFWGSKHFWPEVPKKAY 
DMEHTFYSNGEKKKIYMEIDPVTRTEIFRSGN 
GTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 
KVIPEFSEPEEEIDENEEITTTFFEQ S VI WVP AE 
KPIENRDFLKNSKILEICDNVTMYW\INPTL\IS 
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GTFAKQLHHNFAFIILVSELQDFEEEGEDLHFP 

ANEKKGIEQNEQWVVPQVKVEKTRHARQAS 

EEELPINDYTENGIEFDPMLDERGYCCIYCRR 

GNRYCRRVCEPLLGYYPYPYCYQGGRVICRV 

IMPCNWWVARMLGRV 


833 


2183 


A 


6846 


116 


602 


EAEGEQVCGAKCCGDAPHVENREEETARIGP 

GVMESKEERALNNLIVENVNQENDEKDEKE 

QVANKGEPLALPLNVSEYCVPRGNRRRFRVR 

QPILQYRWDIMHRLGEPQARMREENMERIGE 

EVRQLMEKLREKQLSHSLRAVSTDPPHHDIIII 

DEFC\LMP 


834 


2184 


A 


6851 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSR 

GSREESPAPSRAPASASLWRREVVVEAKMAA 

HAAAAAQAAAAQAAHAEAADSWYLALLGF 

AEHFRTSSPPKIRLCVHCLQAVFPFKPPQRIEA 

RTHLQLGSVLYHHTKNSEQ ARSHLEKAWLI S 

QQ1PQFEDVKFEAASLLSELYCQENSVDAAKP 

LLRKAIQISQQTPYWHCRLLFQLAQLHTLEKD 

L V S ACDLL G VG AE Y ARV VGSE YTRALFLL SK 

GMLLLMERKLQEVHPIXTLCGQIVENWQGN 

PIQKESLRVFFLVLQVTHYLDAGQVKSVKPC 

LKQLQQCIQTISTLHDDEILPSNPADLFHWLP 

KEHMCVLVYLVTVMHSMQAGYLEKAQKYT 

DKALMQLEKLKMLDCSPILSSFQVILLEHIIM 

CRLVTGHKATALQEISQVCQLCQQSPRLFSN 

HAAQLHTLLGLYCVSVNCMDNAEAQFTTAL 

RLTNHQELWAFIVTNLASVYIREGNRHQEVVA 

LYSLLERINPDHSFPVSSHCLRAAAFYVRGLF 

SFFQGRYNEAKRFLRETLKMSNAEDLNRLTA 

CSLVLLGHIFYVLGNHRESNNMVVPAMQLAS 

KIPDMSVQLWSSALLRDLNKACGNAMDAHE 

AAQMHQNF S QQLLQDHIE AC SLPEHNLITWT 

DGPPPVQFQAQNGPNTSLASLL 


835 


2185 


A 


6855 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCL 

SVSGIGGFLVSLSSRMKLQTLAVSVTALKFWS 

AYVPCQTQDRDALRLTLEQIDLIRRMCASYSE 

LELVTSAKALNDTQKLACLIGVEGGHSLDNS 

LSILRTFYMLGVRYLTLTHTCNTPWAESSAK 

GVHSFYNNISGLTDFGEKVVAEMNRLGMMV 

DL SHVSD A VARRALE VSQ AP VIFSHS AARGV 

CNSARNVPDDILQLLEEERWAFVMVSLFHGE 

LIQWQPIRPMCSTVADHFDHIKAV\IGSKFIGr 

GGDYDGAGKYRKKTTCKAPWRTSSRMSS 


836 


2186 


A 


6862 


315 


11 


PPRSRPSCWRKKVGPGRPWWWGGTGPPGQG 
RPEIRLLPLPMTGACGAVAASRTGSSGPG/SSL 
PNGHGGKGSGLANGLAGNPXGHLGLGSSFGT 
GPGSGRPPP 


837 


2187 


A 


6863 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTT 

APFPGLVQRRSRLLIVSQVRYFLKNKVSPDLC 

NEDGLTALHQCCIDNFEEIVKLLLSHGANVN 

AKDNELWTPLHAAATCGHINLVKILVQYGA 

DL L A V IN a DCjN Mr Y D L CED RPTL D VIETC M A Y 

QGITQEKINEMRVAPEQQMIADIHCMIAAGQ 

DLDWIDAQGATLLHIAGANGYLRAAELLLDFI 

GVRVDVKDWDGWEPLHAAAFWGQMQMAE 

LLVSHGAN\LNARTSMDEMPIDLCEEEEFKVL 

LLELK\HKHDVIMKSQLRHKSSLSRRTSHRQA 

S/SVGKVVRRTQPVGTGPNL\YRKEYE/GEEAI 

LWQRSA\AEDQRTSTYNGDIRET\RTDQENKD 
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PNPRLEKXPVLLSEFPTKIPRGELDMPVENGLR 

APVSAYQYALANGDVWKVHEVPDYSMAYG 

NPGVADATPPWSSYKEQSPQTLLELKRQRAA 

AKLLSHPFL STHLGS SMARTGESS SEGKAPLI 

GGRTSPYSSNGTSVYYTVTSGDPPLLKFKAPI 

EEMEEKVHGCCRIS 


838 


2188 


A 


6865 


6291 


739 


AGPLEPRVQGAMALQLWALTLLGLLGAGAS 

LRPRKLDFFRSEKELNHLAVDEASGVVYLGA 

VN AL YQLD AKLQLEQ Q V ATGP VLDNKKCTP 

PIEASQCHEAEMTDNVNQLLLVDPPRKRLVE 

CGQLLKGIXCALRALSNISLRLFYEDGSGEKSF 

VASNDEGVATVGLVSSTGPGGDRVLFVGKG 

NGPHDNGIIVSTRLLDRTD SREAFEA YTDHAT 

YKAGYLSTNTQQFVAAFEDGPYVFFVFNQQD 

KHP ARNRTLL ARMCREDPN Y Y S YLEMDL Q C 

RDPDIHAAAFGTCLAASVAAPGSGRVLYAVF 

SRDSRSSGGPGAGLCLFPLDEVHAKMEANRN 

ACYTGTREARDIFYKPFHGDIQCGGHAPGSSK 

SFPCGSEHLPYPLGSRDGLRGTAVLQRGGLN 

LTAVTVAAENNHTVAFLGTSDGRILKVYLTP 

DGTSSEYDSILVEINKRVKRDLVLSGDLGSLY 

AMTQDKVFRLPVQECLSYPTCTQCRDSQDPY 

CGWCVVEGRCTRKAECPRAEEASHWLWSRS 

KSCVAVTSAQPQNMSRRAQGEVQLTVSPLPA 

LSEEDELLCLFGESPPHPARVEGEAVICNSPSS 

IPVTPPGQDHVAVTIQLLLRRGNIFLTSYQYPF 

YDCRQAMSLEENLPCISCVSNRWTCQWDLR 

YHECREASPNPEDGIVRAHMEDSCPQFLGPSP 

L VIPMNHETD VNFQGKNLDTVKGS SLHVGSD 

LLKFMEP VTMQESGTFAFRTPKL SHD ANETL 

PLHLYVKSYGKNIDSKLHVTLYDCSFGRSDC 

SLCRAANPDYRCAWCGGQSRCVYEALCNTT 

SECPPPVITRIQPETGPLGGGIRITILGSNLGVQ 

AGDIQRISVAGRNCSFQPERYSVSTRIVCVIEA 

AETPFTGGVEVDVFGKLGRSPPNVQFTFQQP 

KPLSVEPQQGPQAGGTTLTIHGTHLDTGSQED 

VRVTLNGVPCKVTKFGAQLQCVTGPQATRG 

QMLLEVSYGGSPVPNPGIFFTYRENPVLRAFE 

PLRSFASGGRSINVTGQGFSLIQRFAMVV1AEP 

LQSWQPPREAESLQPMTVVGTDYVFHNDTK 

WFLS PAVPEEPE AYNLT VLIEMD GHRALLRT 

EAGAFE Y VPDP TFENFTGGVKKQVNKLIRAR 

GTNLNKAMTLQEAEAFVGAERCTMKTLTET 

DLYCEPPEVQPPPKRRQKRDTTFINLPEFIVKF 

GSREWVLGRVEYDTRVSDVPLSLILPLVIVPM 

VV VIAVS VYCY WRKSQQ AERE YEKIKS QLEG 

LEESVRDRCKKEFTDLMIEMEDQTNDVHEAG 

IPVLDYKTYTDRVFFLPSKDGDKDVMITGKL 

DIPEPRRPVVEQALYQFSNLLNSKSFLINFIHT 

LVENQPEFSARAKVYFASLLTVALHGKLEYYT 

DIMHTLFLELLEQYVVAKNPKLMLRRSETVV 

ERMLSNWMSTCLYQ YI JKI)S AGRPLYKLFKAI 

KHQ VEKGPVD A VQKKAKYTLNDTGLL GDD 

VE YAPLT V S VI VQDEG VD AIP VK VLNCDTI S Q 

VKEKIIDQVYRGQPCSCWPRPDSVVLEWRPG 

STAQILSDLDLTSQREGRWKRVNTLMHYNVR 

DGATLILSKVGVSQQPEDSQQDLPGERHALL 

EEENRV WHL VRPTDE VDEGKSKRGS VKEKE 

RTKAITEIYLTRLLSVKGTLQQFVDNFFQSVL 

APGHAVPPAVKYFFDFLDEQAEICHNIQDEDTI 
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HIWKTNSLPLRFWVNILKNPHFIFDVHVHEVV 
D A SL S VI AQTFMD ACTRTEHKLSRD SPSNKLL 
YAKEISTYKKMVEDYYKGIRQMVQVSDQDM 
NTHLAEISRAHTD SLNTLVALHQLYQ YTQKY 
YDEIINALEEDPAAQKMQLAFRLQQIAAALE 
NKVTDL 


839 


2189 


A 


6872 


1 


1485 


RARRLALQCHVCVCALTPGEQSGRRLPGQT 

WLMFSCFCFSLQDNSFSSTTVTECDEDPVSLH 

EDQTDC S SLRDENNKENYPD AGAL VEEH APP 

S WEPQQQNVEATVLVDS VLRP SMGNFKSRKP 

KSIFKAESGRSHGESQETEHVVSSQSECQVRA 

GTPAHESPQNNAFKCQETAVRLXQPRIDQRTAT 

SPKDAFETRNQDLNEEEAAQVHGVKDPAPAS 

TQSVLA\DGTDSADPSPVHKDGQNEADSAPE 

DLHSVGTSRLLL/YHITDGDNPTAVRHGCSL/F 

SGQSQRFNLDPESAPSPPSTQQFMMPRSSSRC 

SCGDGKEPQTITQLTKHIQSLKRKIRKFEEKFE 

QEKK YRP SHGDKTSNPEVLK WMNDL AKGRK 

QLKELKLKLSEEQGSAPKGPPRNLLCEQPTVP 

RENGKPEAAGPEPS S SGEETPDAALTCLKERR 

EQLPPQED SKVTKQDKNLIKPL YDRYRIIKQIL 

STPSLIPTIVSQDTCMLLLCTDV 


840 


2190 


A 


6873 


2 


2054 


FFRF YF SF1RLFAMSL ADLTKTNIDEHFFGVAL 

ENNRRSAACKRSPGTGDFSRNSNASNKSVDY 

SRSQCSCGSLSSQYDYSEDFLCDCSEKAINRN 

YLKQPVVKEKEKKKYNVSKISQSKGQKEISV 

EKKHTWNASLFNSQIHMIAQRRDAMAHRILS 

ARLHKIKGLKNELADMHHKLEAILTENQFLK 

QLQLRHLKAIGKYENSQNNLPQIMAKHQNEV 

KNLRQLLRKSQEKERTL SRKLRETD SQLLKT 

KDILQALQKLSEDKNLAEREELTHKL SIITTK 

MDANDKKIQSLEKQLRLNCRAFSRQLAIETR 

KTLAAQTATKTLQVEVKHLQQKLKEKDREL 

EIKNIYSHRILKNLHDTEDYPKVSSTKSVQAD 

RKILPFTSMRHQGTQKSDVPPL/TTKGKKATG 

NIDHKEKSTErNHEIPHCYNKLPKQEDSKRKY 

EDLSGEEKHLEVQILLENTGRQKDKKEDQEK 

KNIF VKEEQELPPKIIE VIHPERE SNQED VL VR 

EKFKRSMQRNGVDDTVLGKGTAPYTKGPLRQ 

RRHYSFTEATENLHHGLPASGGPANAGNMR 

YSHSTGJCHLSNREEMELEHSNDSGYEPSFGKS 

SRIKVKDTTFRDKKS SLMEELFGSGY VLKTD 

QS SPGVAKGSEEPLQSKESHPLPPSQASTSHA 

FGDSKVTVVNSIKPSSPTEGKRKIII 


841 


2191 


A 


6874 


3 


2867 


S SRTREMEEKEILRRQIRLLQGLIDD YKTLHG 

NAPA P GTP AA S GWQPPT YHS GRAF S AR YPRP 

SRRGYSSHHGPSWRKKYSLVNRPPGPSDPPA 

DHA VRPLHGARGGQPPVPQQHVLERQ VQL S 

QGQNWIKVKPPSKSGSASASGAQRGSLEEFE 

DTPWSDQRPREGEGEPPRGQLQPSRPTRARG 

TCSVEDPLLVCQKEPGKPRMVKSVGSVGDSP 

REPRRT VSES VIA VKASFPS S ALPPRTG VALG 

RKJaj sMa V AaCArQLL CjDRR VD A GHTD QP VP 

SGSVGGPARPASGPRQAREASLVVTCRTNKF 

RKNNYKWVAASSKSPRVARRALSPRVAAEN 

VCKASAGMANKVEKPQLIADPEPKPRKPATS 

SKPGSAPSKYKWKASSPSASSSSSFRWQSEAG 

SKDHASQLSPVLSRSPSGDXRPALAHSGLKPLS 

GETPLSAYKVKTRTKIIRRRGSTSLPGDKKSG 

TSPAATAKSHLSLRRRQALRGKSSPVLKKTPN 
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KGLVQVTKHRLCRLPPSRAHLPTKEASSLHA 

VRT APTS KVIKTR YRI VKKTP A SPL S APPFPL S 

LPSWRARRLSLSRSLVLNRLRPVASGGGKAQ 

PGSPWWRSKGYRCIGGVLYKVSANKLSKTSG 

QP SD AGSRPLLRTGRLDP AG S C SRSL ASRA VQ 

RSLAIIRQARQRREKRKEYCMYYNRFGRCNR 

GERCPYIHDPEKVAVCTRFVRGTCKKTDGTC 

PFSHHVSKEKMPVCSYFLKGICSNSNCPYSHV 

YVSRKAEVCSDFLKGYCPLGAKCKKKHTLLC 

PDFARRGACPRGAQCQLLHRTQKRHSRRAAT 

SPAPGPSDATARSRVSASHGPRKPSASQRPTR 

QTPSSAALTAAAVAAPPHCPGGSASPSSSKAS 

SSSSSSSSPPASLDHEVAPSLQEAALAAACSNR 

LCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDS 

GKPLHIKPRL 


842 


2192 


A 


6898 


506 


2071 


WPDL VHT WS S EE AMG S CC S CPDKDT VPDNH 

RNKFKVINVDDDGNELGSGIMELTDTELILYT 

RKRDS VKWHYLCLRRYGYD SNLFSFESGRRC 

QTGQGIFAFKCARAEELFNMLQEIMQNNSIN 

VVEEPWERNNHQTELEVPRTPRTPTTPGFAA 

QNLPNGYPRYPSFGDASSHPSSRHPSVGSARL 

PSVGEESTHPLLVAEEQVHTYVNTTGVQEER 

KNRTSVHVPLEARVSNAESSTPKEEPSSIEDR 

DPQILLEPEGVKFVLGPTPVQKQLMEKEKLE 

QLGRDQVSGSGANNTEWDTGYDSDERRDAP 

SVNKLVYENINGLSIPSASGVRRGRLTSTSTSD 

TQNINNSAQRRTALLNYENLPSLPPVWEARK 

LSRDEDDNLGPKTPSLNGYHNNLDPMHNYV 

NTENVTVPASAHKIEYSRRRDCTPTVFNFDIR 

RPSLEHRQLNYIQVDLEGGSDSDNPQTPKTPT 

TPLPQTPTRRTELYAVIDIERTAAMSNLQKAL 

PRDDGTSR\KTRHNST\DLPL 


843 


2193 


A 


6919 


2 


663 


AGRPGTTHASGKMAYQSLRLEYLQIPPVSRA 

YTTACVLTTAAVQLELITPFQLYFNPELIFKHF 

QIWRLITNFLFFGPVGFNFLFNMIFLYRYCRM 

LEEGSFRGRTADFVFMFLFGGFLMTLFGLFVS 

L/VFLGPGLYNN/GSSMCGAE\EPLCPHELLRP 

SQLPGPLSALGAHGIFLVVGELNHCGPFGYCS 

WTHIFFLGRCISQSTWWNKNSENTIYFESYF 


844 


2194 


A 


6928 


902 


366 


HRLCMPIQGACGERME/F SLLLPGLECNGVIL 
AHCNLRLPGSSNSPASASQVAGITGVCHHAR 
LIFVFSVETGFLHAGQAGLELLTSGDPPASAS 
QSAGITGKSQHTRPGYEFIIPYSAAQEDALKA 
LM 


845 


2195 


A 


6939 


1660 


317 


LYPENLGESLFPILLLPPPWPDGGRPCCVEMS 

TRAKKLRRI WRILEEKES VAGAVQTLLLRS QE 

GGV\TSAAASTLSEPPRRTQESRTRTRALGLPT 

LPMEKLAASTEPQGPRPVLGRESVQVPDDQD 

FRSFRSECEAEVGWNLTYSRAGVSVWVQAV 

EMDRTLHKIKCRMECCDVPAETLYDVLHDIE 

YRKKWDSNVIETFDIARLTVNADVGYYSWR 

CPfCPLKNRD VITLRS WLPMGAD YIIMNYS VK 

HPKYPPRKDLVRAVSIQTGYLIQSTGPKSCVIT 

YL AQ VDPKGSLPKW VVNKS SQFLAPKAMKK 

MYKACLKYPEWKQKHL\PHFKPWL\HPEQSP 

LPSLALS\ELSVQHADS\LENIDESAV\AESREE 

R\MGGAGGEG\SDDDTSLYAEAPHRFRETETG 

PGAGRALGAAAAPALSPLHPPGTWWHRARP 

RRVLQPGWTEPQ 
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846 


2196 


A 


6944 


42 


2672 


RRJCMAGCRG SLCCCCRWC CC CGERETRTPE 

ELTILGETQEEEDEILPRKDYESLDYDRCINDP 

YLEVLETMDNKKGRRYEAVKWMVVFAIGV 

CTGLVGLFVDFFVRLFTQLKFGVVQTSVEECS 

QKGCLALSLLELLGFNLTFVFLESLLGLIEPVE 

AGSGITEGKCYLYARQVPGLVRLPTLLWKAL 

GVLLTVAAMLLIVGLGSPMIHSGSVVGAGLPQ 

FQSISLRKIQFNFPYFRSDRYGK\DKRDFVSAG 

AAAGVAAAFGAPIGGTLFSLEEGSSFWNQGL 

TWKVLFCSMSATFTLNFFRSGIQFGSWGSFQL 

PGLLNFGEFKC SDSDKKCHL WTAMDLGFF V 

VMGVIGGLLGATFNCLNKRJLAKYRMRNVHP 

KPKLVRVLESLLVSLVTTVVVFVASMVLGEC 

RQMSSSSQIGNDSFQLQVTEDVNSSIKTFFCP 

NDTYNDMATLFFNPQESAILQLFHQDGTFSPV 

TLALFFVLYFLLACWTYGISVPSGLFVPSLLC 

GAAFGRLVANVLKSYIGLGHIYSGTFALIGAA 

AFLGG VVRMTI SLTVILIESTXNEITYGLPIMVT 

LMVGKWTGDFFNKGIXYDIHVGLRGVPLLEW 

ETEVEMDKLRASDIMEPNLTYVYPHTRIQSLV 

SILRTTVHHAFPVVTENRGNEKEFMKGNQLIS 

NNIKFKXSSILTRAGEQRKRSQSMKSYPSSEL 

RNMCDEHIASEEPAEKEDLLQQMLERRYTPY 

PNLYPDQSPSEDWTMEERFRPLTFHGLILRSQ 

LVTLLVRGVCYSESQSSASQPRLSYAEMAED 

YPRYPDIHDLDLTLLNPRMIVDVTPYMNPSPF 

T V SPNTH V S Q VFNLFRTMGLRHLP V VNAVGE 

I VGIITRHNLT YEFL QARLRQH YQTI 


847 


2197 


A 


6951 


3 


1994 


NTNS S S VTN S AAG VEDLNI VQ VTVPDNEKER 

LSSIEKIKQLREQVNDLFSRKFGEAIGVDFPVK 

VPYRKITFNPGCVVIDGMPPGVVFKAPGYLEI 

S SMRRILEAAEFIKFT VIRPLPGLELSNGEYST 

VGKRKIDQEGRVFQEKWERAYFFVEVQNIST 

CLICKRSMSVSKEYNLRRHYQTNHSKHYDQY 

MERMRDEKLHELKKGLRKYLLGLSDTECPE 

QKQVFANPSPTQKSPVQPVEDLAGNLWEKLR 

EKIRSF VA YS IAIDEITDINNTTQL AIFIRG VDE 

NFDVSEELLDTVPMTGTKSGNEIFSRVEKSLK 

NFCINWSKLVSVASTGTPPMVDANNGLVTKL 

KSRVATFCKGAELKSICCIIHPESLCAQ\KLKM 

DHVMDVVVKSVNWICSRGLNHSEFTTLLYEL 

DSQYGSLLYYTEIKWLSRGLVLKRFFESLEEI 

DSFMS SRGKPLPQL S SID WIRDL AFL VDMTM 

HLNALNISLQGHSQIVTQMYDLIRAFLAKLCL 

WETHLTRNNLAHFPTLKXVSRNESDGLNYIP 

KIAELKTEFQKRLSDFKLYESELTLFSSPFSTKI 

DSVHEELQMEVIDLQCNTVLKTKYDKVGIPE 

FYKYLWGSYPKYKHHCAKILSMFGSTYICEQ 

LFSIMKXSKTKYCSQLKDSQWDSVLHIAT 


848 


2198 


A 


6985 


3 


289 


SVQYLPGRPTRTHASTDAPLMLKFTPLPSKTK 
ASAPVQCLLLMAATFSPQGLAKPHSGTIPIT\C 
CFNAINTKIPIQRLESYTRITNIQCPKEAVM 






A 

Pi. 


oyyy 




5 


LDFLCHRDMGDNITSITEFLLLGFPVGPRIQM 

LLFGLFSLF YVFTLLGNGTILGLISLD SRLHAP 

MYFFLSHUAVVDIAYACNTVPRMLVNLLHP 

AKPISFAGRMMQTFLFSTFAVTECLLLVVMS 

YDLYVXAICHPLRYLAIMTWRVCITLAVTSWT 

TGVLLSLIHLVLLLPLPFCRPQKIYHFFCEILA 

VL3KXACADTHINENMVLAGAISGLVGPLSTIV 

VSYMCILCAILQIQSREVQRKAFCTCFSHLCVI 
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GLFYGTAnMYVGPRYGNPKEQKKYLLLFHS 
LFNPMLNPLICSLRNSEVKNTLKRVLGVERAL 


850 


2200 


A 


7001 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAI 

DPLRVAPLPLYAAIFLVGVPGNAMVAWVAG 

KVARRRVGATWLLHLAVADLLCCLSLPILAV 

PIARGGHWPYGAVGCRALPSIILLTMYASVLL 

LAALSADLCFLALGPAW\CLRFS/GACGVQVA 

CGAAWTLALLLTVPSAIYRRLHQEHFPARLQ 

C VVDYGGSS STENAVTAIRFLFGFLGPL VAVA 

SCHSALLCWAARRCRPLGTAIVVGFFVCWAP 

YHLLGLVLTVAAPNSALLARALRAEPLIVGL 

ALAHSCLNPMLFLYFGRAQLRRSLPAACHW 

ALRESQGQDESVDSKKSTSHDLVSEMEV 


851 


2201 


A 


7011 


1 


2310 


AAA SPLRMSRKGPRAE VC ADC S APDPG W A S I 

SRGVLVCDECCSVHRSLGRHISIVKHLRHSA 

WPPTLLQMVHTLASNGANSIWEHSLLDPAQV 

QSGPALKQTPKDKVNHPIKSEFIRAKYQMLAF 

VHKLPCRDDDG VTAKDL SKQLHSS VRTGNLE 

TCLRLL SLGAQANFFHPEKGTTPLH V AAKAG 

QTLQAELLVVYGADPGSPDVNGRTPIDYARQ 

AGHHELAERLVECQYELTDRLAFYLCGRKPD 

HKNGHYIIPQMADSLDLSELAKAAKKKLQAL 

SNRLFEELAMDVYDEVDRRENDAVWLATQN 

HSTLVTERSAVPFLPVNPEYSATRNQGRQKL 

ARFNAREF ATLIIDIL SEAKRRQQGKSL S SPTD 

NLELSLRSQSDLDDQHDYDSVASDEDTDQEP 

LRSTGATRSNRARSMDSSDLSDGAVTLQEYL 

ELKKALATSEAKVQQLMKVNSSLSDELRRLQ 

REIHKLQAENLQLRQPPGPVPTPPLPSERAEH 

TPMAPGGSTHRRDRQAFSMYEPGSALKPFGG 

PPGDELTTRLQPFHSTELEDDAIYSVHVPAGL 

YRIRKGVSASAVPFTPSSPLLSCSQEGSRHTSK 

LSRHGSGADSDYENTQSGDPLLGLEGKRFLE 

LGKEEDFHPELESLDGDLDPGLPSTEDVILKT 

EQ VTKNIQELLRAAQEFKHD S F VPC SEKIHLA 

VTEMASLFPKRP ALEPVRS SLRLLN A S A YRLQ 

SECRKTVPPEPGAPVDFQLLTQQVIQCAYDIA 

KAAKQLVTITTREKKQ 


852 


2202 


A 


7016 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLL 

TVKGLLKPSFSPRNYKALSEVQGWKQRMAA 

KEL ARQNMDLGFKLLBCKL AF YNPGRNIFL SP 

LSISTAFSMLCLGAQDSTLDEIKQGFNFRKMP 

EKDLHEGFHYIIHELTQKTQDLKL SIGNTLFID 

QRLQPQRKFLEDAKNFYSAETILTNFQNLEM 

AQKQINDFI/ESKTHGKINNLIENIDPGTVMLL 

ANYIFFRAR WKHEFDPNVTKEEDFFLEKNS S 

VKVPMMFRSGIYQVGYDDKLSCTILEIPYQK 

NITAIFILPDEGKLKHLEKGLQ VDTF S R WKTL 

LSRRWDYSVPRLHMTGTFDLKKTLSYIGVS 

KIFEEHGDLTKIAPHRSLKVGEAVNKAELKM 

DERGTEGAAGTGAQTLPMETPLVVKIDKPYL 

LLIYSEKIPSVLFLGKIVNPIGK 


853 


2203 


A 


7017 


1 


3293 


MTHACNPSTLGGQGRRITRSHGRRRSSRGPV 

ARHVAAGAGHENKFIGGSRRFPAGVAPRRAM 

ANVSKKVS WSGRDRDDEE AAPLLRRTARPG 

GGTPLLNGAGPGAARQSPRSALFRVGHMSSV 

ELDDELLEPXDMDPPHPFPKEIPHNEKLLSLKY 

ESLDYDNSENQLFLEEERRINHTAFRTVEIKR 

WVICALIGILTGLVACFID3VVENLAGLKYRVI 

KGSILPNIDKFTEKGGLSFSLLLWATLNAAFV 
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LVGSVIVAFIEPVAAGSGIPQIKCFLNGVKIPH 

V VRLKTL VIKV S G VILS V VGGL AVGKEGPMI 

HSGSVIAAGISQGRSTSLKRDFKIFEYFRRDTE 

KRDFVSAGAAAGVSAAFGAPVGGVLFSLEEG 

ASFWNQFLTWRIFFASMISTFTLNFVLSIYHG 

NMWDLS SPGLINFGRFDSEKMAYTIHEIPVFI 

AMGVVGGVLGAVFNALNYWLTMFRIRYIHR 

PCLQVIE AVLVAAVTATVAFVLIYS SRDCQPL 

QGGSMSYPLQLFCADGEYNSMAAAFFNTPEK 

SVVSLFHDPPGSYNPLTLGLFTLVYFFLACWT 

YGLTVSAGVFIPSLLIGAAWGRLFGISLSYLTG 

AAIWADPGKYALMGAAAQLGGIVRMTLSLT 

VIMMEATSNVTYGFPIMLVLMTAKIVGDVFIE 

GLYDMHIQLQSVPFLHWEAPVTSHSLTAREV 

M STP VTCLRRREKVG VI VD VL SDT A SNHNGF 

PVVEHADDTQPARLQGL1LRSQLIVLLKHKVF 

VERSNLGLVQRRLRLKDFRDAYPRFPPIQSIH 

VSQDERECTMDLSEFMNPSPYTVPQEASLPR 

VFKLFRALGLRHLVVVDNRNQWGLVTRKD 

LARYRLGKRGLEELSLAQTGPKAQATAEGRV 

AG AAQQPCQLRA VTLEDLGLLL AG GL AS PEP 

LSLEELSERYESSHPTSTASVPEQDTAKHWNQ 

LEQWVVELQAEVACLREHKQRCERATRSLL 

RELLQVRARVQLQGSELRQLQQEARPAAQAP 

EKEAPEFSGLQNQMQALDKRLVEVREALTRL 

RRRQVQQEAERRGAEQEAGLRLAICLTDLLQ 

QEEQGRE VACGALQKNQEDS SRRVDLEVAR 

M 


854 


2204 


A 


7037 


139 


2604 


AGTWEPRP YDQAKETGAPGS QPPVPPMELRP 

WLLWVVAATGTLVLLAADAQGQKVFTNTW 

AVRIPGGPAVANSVARKHGFLNLGQIFGDYY 

HFWHRGVTKRSLSPHRPRHSRLQREPQVQWL 

EQQVAKRRTKRDVYQEPTDPKFPQQWYL\SG 

VTQVRDLM VKAAW AQG YTGHGI VVSILDD GI 

EKNHPDLAGNYDPGASFDVNDQDPDPQPRY 

TQMNDNRHGTRC AGE VAAV ANNGVCGV G V 

AYNARIGGVRMLDGEVTDAVEARSLGLNPN 

HIHIYSASWGPEDDGKTVDGPARLAEEAFFR 

GVSQGRGGLGSIFVWASGNGGREHDSCNCD 

GYTNSIYTLSISSATQFGNVPWYSEACSSTLA 

TT YS S GNQNEKQI VTTDLRQKCTESHTGTS AS 

APLAAGIIALTLEANKNLTWRDMQHLVVQTS 

KPAHLNANDWATNGVGRKVSHSYGYGLLD 

AGAMVALAQNWTTVAPQRKCIIDILTEPKDI 

GKRLEVRKTVTACLGEPNHITRLEHAQARLT 

LSYNRRGDLAIHLVSPMGTRSTLLAARPHDY 

SADGFNDWAFMTTHSWDEDPSGEWVLEIEN 

TSEANN YGTLTKFTL VLYGTAPEGLPVPPES S 

GCKTLTSSQACWCEEGFSLHQKSCVQHCPP 

GFAPQVLDTHYSTENDVETIRASVCAPCHAS 

CATCQGPALTDCLSCPSHASLDPVEQTCSRQS 

QSSRESPPQQQPPRLPPEVEAGQRLRAGLLPS 

HLPEVVAGLSCAFIVLVFVTVFLVLQLRSGFS 

FRGVKVYTMDRGLISYKGLPPEAWQEECPSD 

SEEDEGRGERTAFIKDQSAL 


855 


2205 


A 


7058 


3 


1441 


Ql^ASQLLAPFAAEALPGAPRAAMAQHFSLA 

ACDVVGFDLDHTLCRYNLPESAPLIYNSFAQF 

LVKEKGYDKELLNVTPEDWDFCCKGLALDL 

EDGNFLKXANNGTVLRASHGTKMMTPEVLA 

EAYGKKEWKHFLSDTGMACRSGKYYFYDN 
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YFDLPGALLCARVVDYLTKLNNGQKTFDFW 

KDIVAAIQHNYKMSAFKENCGIYFPEIKRDPG 

RYLHSRPES VKKWLRQLKNAGKILLLITS SHS 

DYCRLLCA\YILGNDFTDLFDIVITNALKPGFF 

SHLP SQRPFRTLENDEEQEALPSLDKPGWYSQ 

GNAVHLYELLKKMTGKPEPKVVYFGDSMHS 

DIFPARHYSNWETVLILEELRGDEGTRSQRPE 

ESEPLEKKGKYEGPKAKPLNTSSKKWGSFFM 

DSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

E AI AELPLD YKFTRF S S SNSKTAG Y YPNPPL V 

LSSDETLISK 


856 


2206 


A 


7082 


396 


1635 


SSPSVFEFEHAVQPVFTMEFLKTCVLRRNACT 

AVCFWRSKVVQKPSVRRISTTSPRSTVMPAW 

VIDKYGKNEVLRFTQNMMMPIIHYPNEVIVK 

VHAASVNPIDVNMRSGYGATALNMKRDPLH 

VKIKGEEFPLTLGRDVSGVVMECGLDVKYFK 

PGDE V W AA VPP WKQ GTL SEF V V V S GNE V SH 

KPKSLTHTQAASLPYVALTAWSAINKVGGLN 

DKNCTGKRVLILGASGGVGTFAIQVMKAWD 

AHVTAVCSQDASELVRKLGADDVIDYKSGSV 

EEQLKSLKPFDFILDNVGGSTETWAPDFLKK 

WSGATYVTLVTPFLLNMDRLGIADGMLQTG 

VT VGSKALKHF WKG VFIYRW AFFMAS GPCL 

DDIAELVD AGKIRPVMEQTFPF SKVPEAFLKV 

ERGHARGKTVINVV 


857 


2207 


A 


7088 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGR 

GHREDFRFCSQRNQTHRSSLHYKPTPDLRISIE 

NSEEALTYHAPFPAAHPASRSFPDPRGLYHFC 

LYWNRHAGRLHLLYGKRDFLLSDKASSLLCF 

QHQEESLAQGPPLLATSVTSWWSPQNISLPSA 

ASFTFSFHSPPHTGAHNASVDMCELKRDLQL 

LSQFLKHPQKASRRPSAAPASQQLQSLESKLT 

SVRFMGDMGSFEEDRINATVWKLQPTAGLQ 

DLHIHSRQEEEQSEIMEYSYLLPRTLFQRTKG 

RSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIVVQNTKVANLTEPVVLTFQHQLQPKN 

VTLQCVF W VEDPTL S SPGH WSS AGCETVRRE 

TQT S CFCNHLT YFA VLM VS S VE VD A VHKHY 

LSLLSYVGCWSALACLVTIAAYLCSRVPLPC 

RRKPRDYTIKVHMNLLLAYFLLDTSFLLSEPV 

ALTGSEAGCRASAIFLHFSLLTCLSWMGLEG 

YN L YRL V VE VFGT Y VPG YLLKL S AMG WGFPI 

FL VTLVAL VD VDN YGPIILAVHRTPEGVIYP S 

MC WIRD SL VS YITNLGLFSL VFLFNMAML AT 

MVVQILRLRPHTQKWSHVLTLLCLSLVLG\LP 

WALIFFSFASGTFQLVVLYLFSIITSFQGFLIFI 

WYWSMRLQARGGPSPLKSNSDSARLPISSGS 

TSSSRI 


858 


2208 


A 


7091 


185 


415 


DAGA VKSSDTNI WFRGMCDDKKGHRCPS * G 

QPQHFHVAFHTEAEGAMFYFRLHVIHRVMQS 

QQQLFPSTLFSWLLE 


859 


2209 


A 


7136 


3 


302 


FFFWRQSLALLPRLECSGATGAHCNLHFPGSS 
DCPTS AS* IAGITGACYHAWLLF VFLAETGFH 
HVGQGGLELLTSSDPSGSASQSAGITGVSHCT 
WPI 


860 


2210 


A 


7156 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAV 
PAPKVPIKMQVKHWPSEQDPEKAWGARWE 
PPEKDDQLWLFPVQKPKLLTTEEKPRGQGR 
GPILPGTKA WMETEDTLGRVLSPEPDHD SLY 
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HPPPEEDQGEERPRLWVMPNHQVLLGPEEDQ 
DHIYHPQ* GSRGHHCPRPVPRPRLLGLGPSLP 
CPS 


861 


2211 


A 


7161 


1220 


1003 


NYVCTIAF*EKKMGF*LSLSCLVLLFVLFLDCI 

LTTTTRIMFHCTYLFASVCLSLLNTLLSPNCL 

KSAMILQ 


862 


2212 


A 


7211 


665 


847 


LKYYHITMGIYKTGKKVIL*KSSMSNRFSVIF 
YKNIQKLSFSNYVYHQNY VFS SD WSYDF 


863 


2213 


A 


7212 


924 


1273 


HGSSCALGDLAPG*LPSGPVLSSPAVRL*RKP 
L V WDSP S CLP ATGPT* GL VLVLGGPDCT* WA 
RGQHEHKRMRAP* S CR VT VNL AKKKKKTDQ 
CIKPNYQ SPPKECDYNILANS VA 


864 


2214 


A 


7214 


845 


1619 


SDKGGKKADRKNHLRHAFPLLPHRVRERLH 

DPKVPVDADHVQGQDPGRAAHDIHGEDVTE 

KVSKDPLAPDEVGDTDEGHDRHGHREVGQR 

HGHDQEEVAYEERACEGGKFATVEVTDKPV 

DEALREAMPKVAKYAGGTNDKGIGMGMTV 

PISFAVFPNEDGSLQKKLKVWFRIPNQFQSDP 

PAPSDKSVKIEEREGITVYSMQFGGYAKEAD 

YVAQATRLRAALEGTATYRGDIYFCTGYDPP 

MKPYGRRNEIWLLKT 


865 


2215 


A 


7246 


559 


682 


RRLGA VARA YTS STLGGRGG WIT* GQELQTS 
LANMAKPRLY 


866 


2216 


A 


7257 


641 


1310 


TCTYKYLMGWIRGRRSRHSWEMSEFHNYNL 

DLKKSDFSTRWQKQRCPVVKSKCRENASPFF 

FCCFIAVAMGIRFIIMVAIWSAVFLNSLFNQEV 

QIPLTESYCGPCPKNWICYKNNCYQFFDESKN 

WYESQASCMSQNASLLKVYSKEDQDLLKLV 

KSYHWMGLVHIPTNGSWQWEDGSILSPNLLT 

IIEMQKGD C ALYAS SFKG YIENC STPNTYICM 

QRTV 


867 


2217 


A 


7288 


151 


396 


SIKIIEAFGSNGPDFWFFRYWSP*LFRQQVVFI 
MPFFQTLWLMNANRFCS1FTTTNVANNCWW 
TPYHCWLSWVCRCESHGI 


868 


2218 


A 


7298 


3 


272 


PDTVIGGRGSGGKEFGRWVLW*VFE*RLGTP 
KGSCPAGGSRMVSESD*EGRGC*ASYPCAC* 
AGS* WR* GSRP AGRGTPPRSLSHARPP 


869 


2219 


A 


7332 


1223 


332 , 


PRRD AEDRDE S CLNP AFPI GLLHPN S VNSMAR 

FLTLCTWLLLLGPGLLATVRAECSQDCATCS 

YRLVRPADINFLACVMECEGKLPSLKIWETC 

KELLQLSKPELPQDGTSTLRENSKPEESHLLA 

KRYGGFMKRYGGFMKKMDELYPMEPEEEA 

NGSEILAKRYGGFMKKDAEEDDSLANSSDLL 

KELLETGDNRERSHHQDGSDNEEEVSKRYGG 

FMRGLKRSPQLKEKAKELQKRYGGFMRRVG 

PQKW*MTSPQNRYGGFLKRFAEALPSDEEGE 

SYSKEVPEMEKRYGGFMRF 


870 


2220 


A 


7382 


216 


1018 


EIHQRLTERTQFLDESRKNPNS* QANLLRGGG 
AGQGRGREGAESGGSRGEGPGSDGRLPATGD 
F W SPRS QRRGCCGRRAPRPE AMENG A V YSPT 
TEEDPGPARGPRSGLAAYFFMGRLPLLRRVL 
KGLQLLLSLLAFICEEVVSQCTLCGGLYFFEF 
VSCS AFLLSLLILI VYCTPFYERVDTTKVKS SD 
F YITL GTGC VFLL ASIIF VSTHDRTS AEIAAI VF 
GFI ASFMFLLDF1TML YEKRQES QLRKPENTT 
RAEALTEPLNA 


871 


2221 


A 


7403 


3 


393 


SCAMCSGLL*LLLPIWLSWTLGTRGSEPRSVN 
DPGNMSFVKETVDKLLTGFRCFREREAAPRR 
ALRGAALPGESEAGDPESLRSSVNADWIQYS 
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DLWEAEVSTPRCEAGFCQECFRTPGNQEKDG 
PFIC 


872 


2222 


A 


7413 


1061 


359 


F VDIVS VVEFPHCPEARFPAQHGQD SKRLTLC 

PGGS *PQATLHLDRMRVS ASPTKEIQ VKKYK 

CGLIKPCPANYFAFKICSGAANVVGPTMCFED 

RMIMSPVKNNVGRGLNIALVNGTTGAVLGQ 

KAFDMYSGDVMHLVKFLKEIPGGALVLVAS 

YDDPGTKMNDESRKLFSDLGSSYAKQLGFRD 

SWVFIGAKDLRGKSPFEQFLKEQPQTQNKYE 

GWPELLEMEGCMPPKPF 


873 


2223 


A 


7429 


2242 


2394 


ILKCAGHGGSCL* SQHFGRLRWEDRLRLGVQ 
DHPGQHCETPSLLKIERKLF 


874 


2224 


A 


7468 


146 


894 


PCTSCVLWATLHLPASTRKAPQAECGMISITE 
WQKIGVGITGFGIFFILFGTLLYFDSVLLAFGN 
LLFLTGLSLIIGLRKTFWFFFQRHKLKGTSFLL 
GGVVIVLLRWPLLGMFLETYGFFSLFKGFFPV 
AFGFLGNVCNIPFLGALFRRLQGTS SMV* KTE 
M S SLNLDH WLKGAKREE WEPPP Q SP ALTH SP 
TYPGPPQVQKERNGAEQLTSNPQVDSRGCQE 
AEMQTPRRLGWGWYHTLTLYLWEEK 


875 


2225 


A 


7498 


91 


251 


GEKPVPTWLQDEAGQWLLGFVAQPWGWPG 
SERHEP* HGG VLFRLGPS APPGBCL 


876 


2226 


A 


7544 


403 


587 


YSCLCFLFKHITSFKNSVHIWLGTVVHAYNPN 
ILGGQ GG WI A* G QEFKTSL GNT VRPCL YK 


877 


2227 


A 


7566 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGC 

TFKDKVLVAARRNASAWLYNEERYGNITLP 

MSHAGTGNIVVIMISYPKGREILELVQKGIPV 

TMTIGVGTRHVQEFISGQSWFVAIAFITMMII 

SLAWLIFYYIQRFLYTGSQIGSQSHRKETKKVI 

GQLLLHTVKHGEKGIDVDAENCAVCIENFKV 

KDIIRILPCKHIFHRICIDPWLLDHRTCPMCKL 

DVIKALGYWGEPGDVQEMPAPESPPGRDPAA 

NLSLALPDDDGSDESSPPSASPAESEPQCDPSF 

KGDAGENTALLEAGRSDSRHGGPIS 


878 


2228 


A 


7586 


315 


1232 


ERSLLCKVDVRWIYVSEGTKTQRRHRQGSLR 

RGRMQAACWYVLFLLQPTVYLVTCANLTNG 

GKSELLKSGS SKSTLKHIWTES SKDLSISRLLS 

QTFRGKENDTDLDLRYDTPEPYSEQDLWDW 

LRNSTDLQEPRPRAKRRPIVKTGKFKKMFGW 

GDFHSNIKT VKLNLLITGKI VDHGNGTF S V YF 

RHNSTGQGNVSVSLVPPTKIVEFDLAQQTVID 

AKD SKSFNCRIEYEKVDKATKNTLCNYDPSK 

TCYQEQTQSHVSWLCSKPFKVICIYISFYSTD 

YKLVQKVCPDYNYHSDTPYFPSG 


879 


2229 


A 


7605 


479 


391 


1 b SWKLK W W ISP 1 CEDQENGdAPGN VF1HG 


880 


2230 


A 


7612 


93 


659 


D AA V AMT AQG GL V ANRGRRFK W AIEL S GPG 
GGSRGRSDRGSGQGDSLYPVGYLDKQVPDTS 
VQETDRILVEKRCWDIALGPLKQIPMNLFIMY 
MAGNTISIFPTMMVCMMAWRPIQALMAISAT 
FKMLESS SQBCFLQGLV YL1GNLMGL AL AV YK 
CQSMGLLPTHASDWLAFIEPPERMEFSGGGL 


881 


2231 


A 


7615 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFIT 

NHSDQPPQNFSATPNVTTCPMDEKLLSTVLTT 

SYSVIFIVGLVGNIIALYVFLGIHRKRNSIQIYL 

LNVAIADLLLIFCLPFRIMYHINQNKWTLGVIL 

CKVVGTLFYMNMYISIILLGFISLDRYIKINRSI 

QQRKAITTKQSIYVCCIVWMLALGGFLTMIIL 

TLKKGGHNSTMCFHYRDKHNAKGEAIFNFIL 
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VVMFWLIFLLIILSYIKIGKNLLRISKRRSKFPN 
SGKYATTARNSFIVLIIFTICFVPYHAFRFIYISS 
QLNVS SC Y WKEIVHKTNEIMLVL SSFNSCLDP 
VMYFLMSSNIRKIMCQLLFRRFQGEPSRSEST 
SEFKPGYSLHDTSVAVKIQSSSKST 


882 


2232 


A 


7617 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFND 
PLVSEEDMVTVVEDWMNFYINYYRQQVTGE 
PQERDKALQELRQELNTLANPFLAKYRDFLK 
SHELPSHPPPSS 


883 


2233 


A 


7622 


400 


215 


KVKTCRYNPKYSAANDTGFVDIPSREKDLAK 
AVATVGPIS VAVGASHVFFQF YKKGKHL S S 


884 


2234 


A 


7638 


2640 


2861 


APVLILQMVBCLSIVLTPQFLSHDQGQLTKELQ 
QHVKSVTCPCEYLRKVSECRQMGPGALEQFP 
GLSCHTSHSG 


885 


2235 


A 


7642 


201 


455 


PSRGKMELEAMSRYTSPVNPAVFPHLTWLL 
AIGMFFTAWFFVYEVTSTKYTRDIYKELLISL 
VASLFMGFGVLFLLLWVGIYV 


886 


2236 


A 


7692 


61 


569 


APENPFSRQHFNSETKVKLSLKTGTWLGNHA 

HLGEHFSTHHELGLSGKWGFLVKNILEVIRN 

GGMETRHPGKVS S WFHRWDSRAEQHNHAE 

HHEDVPQGDEDSKVSEAQQEFPDVVTCAGLP 

GLLPKALRVLLFQLKVQHRPGIHQQRPEQQD 

VSDHRYGRSVRQNRK 


887 


2237 


A 


7693 


85 


315 


NPGCCLPVAMRTSYLLLFTLCLLLSEMASGG 

NFLTGLGHRSDHYNCVSSGGQCLYSACPIFTK 

IQGTCYRGKAKCCK 


888 


2238 


A 


7702 


242 


1298 


APSHRRRYLSPSRSAGQLGNMALERLCSVLK 

VLLITVLVVEGIAVAQKTQDGQNIGIKHIPAT 

QCGIWVRTSNGGHFASPNYPDSYPPNKECIYI 

LEAAPRQR1ELTFDEHYYIEPSFECRFDHLEVR 

DGPFGF SPLIDRYCGVKSPPLIRSTGRFM WIKF 

SSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIP 

DCQFELSGADGIVRSSQVEQEEKTKPGQAVD 

CIWTIKATPKAKIYLRFLDYQMEHSNECICRNF 

VAVYDGS S SIENLKAKFCSTVANDVMLKTGI 

GVIRMWADEGSRLNRFRMLFTSFGGASPAQA 

ALSFCHSNMCINNSLVCNGVQNCAYPWDEN 

I-IC 


889 


2239 


A 


7707 


185 


2911 


CHY1MNPSTHHPASAGGSILGLFDFFGLGLGE 

MTMDALLARLKLLNPDDLREEIVKAGLKCGP 

ITSTTRFIFEKKLAQALLEQGGRLSSFYHHEA 

G VTALSQDPQRILKPAEGNPTDQAGF SEDRDF 

GYSVGLNPPEEEAVTSKTCSVPPSDTDTYRAG 

ATASKEPPLYYGVCPVYEDVPARNERIYVYE 

NKKEALQAVKMIKGSRFKAFSTREDAEICFAR 

GICDYFPSPSKTSLPLSPVKTAPLFSNDREKDG 

LCLSESETVNKERANSYKNPRTQDLTAKLRK 

AVEKGEEDTFSDLIWSNPRYLIGSGDNPTIVQ 

EGCRYNVMHVAAKENQASICQLTLDVLENP 

DFMRLMYPDDDEAMLQKRIRYWDLYLNTP 

DKMGYDTPLHFACKFGNADVVNVLSSHHLI 

VKNSRNKYDKTPEDVICERSKNKSVELKERIR 

EYLKGHY YVPLLRAEETS SPVIGEL WSPDQTA 

EASHVSRYGGSPRDPVLTLRAFAGPLSPAKAE 

DFRKLWKTPPREKAGFLHHVKKSDPERGFER 

VGRELAHELGYPWVEYWEFLGCFVDLSSQE 

GLQRLEEYLTQQEIGKKAQQETGEREASCRD 

KATTSGSNSISVRAFLDEDDMSLEEIKNRQNA 

ARNNSPPTVGAFGHTRCSAFPLEQEADLIEAA 
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EPGGPHSS RNGLCHPLNHSRTLAGKRPKAPR 
GEE AHLPP V SDLT VEFDKLNL QNIGRS V SKTP 
DESTKTKDQ1LTSRINAVERDLLEPSPADQLG 
NGHRRTESEMS ARIAKMSLSPS SPRHEDQLEV 
TREPARRLFLFGEEPSKLDQDVLAALECADV 
DPHQFPAVHRWKSAVLCYSPSDRQSWPSPAV 
KGRFKS QLPDLSGPHS YSPGRNS VAGSNPAKP 
GLGSPGRYSPVHGSQLRRMARLAELAAL 


890 


2240 


A 


7711 


360 


269 


RHMPVIPALWEAEVGGLLEPRSSRSAWATE 


891 


2241 


A 


7721 


61 


1175 


KLPWEPSFLIKMQIIRHSEQTLKTALISKNPVL 

VSQYEKLDAGEQRLMNEAFQPASDLFGPITL 

HSPSDWITSHPEAPQDFEQFFSDPYRKTPSPN 

KRSIYIQSIGSLGNTRIISEEYIKWLTGYCKAYF 

YGLRVKLLEPVPVSVTRCSFRVNENTHNLQIH 

AGDILKFLKKKKPEDAFCVVGITMIDLYPRDS 

WNFVFGQASLTDGVGIFSFARYGSDFYSMHY 

KGKVKKLKKTS S SD YSIFDNY YIPEITSVLLLR 

SCKTLTHEIGHIFGLRHCQWLACLMQGSNHL 

EEADRRPLNLCPICLHKLQCAVGFSIVERYKA 

L VRWIDDES SDTPGATPEHSHEDNGNLPKPV 

EAFKEWKEWIIKCLAVLQK 


892 


2242 


A 


7723 


2 


1650 


SAPTAPARPCRAERGSGGGMLALLAASVALA 

V AAG AQD SP APGSRF VCT ALPPE A VHAGCPL 

PAMPMQGGAQSPEEELRAAVLQLRETVVQQ 

KETLASARAIRELTGKLARCEGLAGGKARGA 

GATGKDTMGDLPRDPGHVVEQLSRSLQTLK 

DRLESLEPLPAMPMQGGAQSPEEELRAAVLQ 

LRETVVQQKETLASARAIRELTGKLARCEGL 

AGGKARGAGATGKDTMGDLPRDPGHVVEQ 

LSRSLQTLKDRLESLEHQLRANVSNAGLPGD 

FREVLQQRLGELERQLLRKGAELEDEKSLLH 

NETSAHRQKTESTLNALLQRVTELERGNSAF 

KSPNAFKVSLPLRTNYLYGKIKKTLPELYAFT 

ICLWLRSSASPGMGTPFSYAVPGQANEIVLIE 

WGNNPIELLINDKVAQLPLFVSDGKWHHICV 

T WTTRDGMWEAF QDGKKLGTGENLAP WHPI 

KPGGVLILGQEQDTVGGRFDATQAFVGELSQ 

FNIWDRVLRAQEIVNIANCSTNMPGNIIPWVD 

NNVDVFGGASKWPVETCEERLLDL 


893 


2243 


A 


7729 


3554 


2419 


LTAGTAMNYPLTLEMDLENLEDLFWELDRL 

DNYNDTSLVENHLCPATEGPLMASFKAVFVP 

VAYSLIFLLGVIGNVLVLV1LERHRQTRSSTET 

FLFHLAVADLLLVFILPFAVAEGSVGWVLGTF 

LCKT VIALHKVNF YCS SLLLACI AVDRYL AI V 

HAVHAYRHRRLLSIHITCGTIWLVGFLLALPEI 

LFAKVSQGHHNNSLPRCTFSQENQAETHAWF 

TSRFLYHVAGFLLPMLVMGWCYVGVVHRLR 

Q AQRRP QRQKA VR V AIL VT SIFFLC W SP YHI V 

IFLDTLARLKAVDNTCKLNGSLPVAITMCEFL 

GLAHCCLNPMLYTFAGVKFRSDLSRLLTKLG 

CTGPASLCQLFPSWRRSSLSESENATSLTTF 


894 


2244 


A 


7738 


670 


287 


F VTRAGRWGAG ARVRGGAGGMAS GAARWL 

VLAPVRSGALRSGPSLRKDGDVSAAWSGSGR 

SLVPSRSVIVTRSGAILPKPVKMSFGLLRVFSI 

VIPFLYVGTLISKNFAALLEEHDIFVPEDDDDD 

D 


895 


2245 


A 


7753 


119 


278 


APYAHSQVHCLDKVCGLLPFLNPEVPDQFYR 
LWLSLFLHAGKEAPHCPRTRPL 


896 


2246 


A 


7754 


1 


372 


SPAWWNSQQRVVSPFLALLTLEPTFHHLLPIM 
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QVSTAALAVLLCTMALCNQVLSAPLAADTPT 
ACCFSYTSRQIPQNFIADYFETSSQCSKPSVIFL 
TKRGRQVCADPSEEWVQKYVSDLELSA 


897 


2247 


A 


7761 


1725 


445 


RPRRRGTHHF S C VLG SFRVS AMFPRV STFLPL 

RPLSRHPLS S GSPETSAAAIMLLTVRHGTVRY 

RSSALLARTKNNIQRYFGTNS VIC SKKDKQS V 

RTEETSKETSESQDSEKENTKKDLLGIIKGMK 

VELST VN VRTTKPPKRRPLKSLE ATL GRLRRA 

TEYAPKKRIEPL SPEL VAAAS AVADSLPFDKQ 

TTKSELLSQLQQIIEEESRAQRDAKRPKISFSNI 

ISDMKVARSATARVRSRPELRIQFDEGYDNYP 

GQEKTDDLKKRKNIFTGKRLNIFDMMAVTKE 

APETDTSPSLWDVEFAKQLATVNEQPLQNGF 

EELIQWTKEGKLWEFPINNEAGFDDDGSEFH 

EHIFLEKHLESFPKQGPIRHFMELVTCGLSKNP 

YLSVKQKVEHIEWFRNYFNEKKDILKESNIQF 

KLRPWKFLFRNN 


898 


2248 


A 


7775 * 


85 


496 


SCQTTQPPAQSCSTGTMRIMLLFTAILAFSLA 
QSFGAVCKEPQEEVVPGGGRSKRDPDLYQLL 
QRLFKSHS SLEGLLKAL SQASTDPKESTSPEK 
RDMHDFFVGLMGKRSVQPDSPTDVNQENVP 
SFGILKYPPRAE 


899 


2249 


A 


7785 


179 


703 


PFHLGAS SNTFRLQVQTQESKAQKE VKMGFI 

FSKSMNESMKNQKEFMLMNARLQLERQLIM 

QSEMRERQMAMQIAWSREFLKYFGTFFGLA 

AISLTAGAIKKKKPAFLVPIVPLSFILTYQYDL 

GYGTLLERMKGEAEDILEFEKSKLQLPRGMIT 

FESIEKARKEQSRFFIDK 


900 


2250 


A 


7789 


1465 


300 


VWLPLKSYKIRSPSLHCQCEIFREEFLFSSLQE 

GRDKDTFSKMAMVSEFLKQAWFIENEEQEY 

VQTVKSSKGGPGSAVSPYPTFNPSSDVAALH 

KAIMVKGVDEATIIDILTKRNNAQRQQIKAAY 

LQETGKPEDETLKKALTGHLEEVVLALLKTP 

AQFDADELRAAMKGLGTDEDTLIEILASRTN 

KEIRDINRVYREELKRDLAKD1TSDTS GDFRN 

ALLSLAKGDRSEDFGVNEDLADSD ARAL YEA 

GERRKGTDVNVFNTILTTRSYPQLRRVFQKY 

TKYSKHDMNKVLDLELKGDIEKCLTAIVKCA 

TSKPAFFAEKLHQAMKGVGTRHKALIRIMVS 

RSEIDMNDIKAFYQKMYGISLCQAILDETKGD 

YEKILVALCGGN 


901 


2251 


A 


7796 


2 


807 


VEFHPQRARAGARAP SMG VLLTQRTLLSLVL 

ALLFPSMASMAAIGSC SKEYRVLLGQLQKQT 

DLMQDTSRLLDPYIRIQGLDVPKLREHCRERP 

GAFPSEETLRGLGRRCFLQTLNATLGCVLHRL 

ADLEQRLPKAQDLERSGLNIEDLEKLQMARP 

NILGLRNNIYCMAQLLDNSDTAEPTKAGRGA 

SQPPTPTPASDAFQRKLEGCRFLHGYHRFMH 

SVGRVFSKWGESPNRSRRHSPHQALRKGVRR 

TRPSRKGKRLMTRGQLPR 


902 


2252 


A 


7802 


2 


721 


TAARRRQKGTAARRLQKGTAARRRQKGTAA 
RRRQKGTAARRPQKGTAARRRQKGTAARRR 
QKGTAARRRQKGTAARRJPQKGTAARRRQKG 
TAARRRQKGTAARRRQKGLAIASRGCPCASR 
AGGVRGAGSRLRAMAPKVFRQYWDIPDGTD 
CHRKAYSTTSIASVAGLTAAAYRVTLNPPGTF 
LEGVAKVGQ YTFTAAAVG AVF GLTTCIS AH V 
REKPDDPLNYFLGGCAGGLTLGARTHNYGIG 
AAACV YFGIA A SL VKMGRLEGWEVFAKPKV | 
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903 


2253 


A 


7807 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMA 

VSTVFSTSSLMLALSRHSLLSPLLSVTSFRRFY 

RGDSPTDSQKDMIEIPLPPWQERTDESIETKR 

ARLLYESRKRGMLENCILLSLFAKEHLQHMT 

EKQLNLYDRLINEPSNDWDIYYWATEAKPAP 

EIFENEVMALLRDFAKNKNKEQRLRAPDLEY 

LFEKPR 


904 


2254 


A 


7813 


40 


821 


GAGRALGHLETGAGDVAAALPARKFPRSLLG 

AGARLTGWTMNVFRILGDLSHLLAMILLLGK 

IWRSKCCKGISGKSQILFALVFTTRYLDLFTNF 

I SI YNT VMKV VFLLC AY VT VYMI YGKFRKTF 

DSENDTFRLEFLLVPVIGLSFLENYSFTLLEIL 

WTFSIYLESVAILPQLFMISKTGEAETITTHYL 

FFLGLYRALYLANWIRRYQTENFYDQIAVVS 

GVVQTIFYCDFFYLYVTKGRSWDDSNADTGL 

RSYSSI 


905 


2255 


A 


7817 


1399 


881 


L SNKD VL SPQLKDENSKLRRKLNE VQ SF S E A 

QTEMVRTLERKLEAKMIKEESDYHDLESVVQ 

QVEQNLELMTKRAVKAENHVVKLKQEI SLL 

QAQVSNFQRENEALRCGQGASLTVVKQNAD 

VALQNLRVVMNSAQASIEQLVSGAETLNLYA 

EILKSIDRISEVKDEEEDS 


906 


2256 


A 


7822 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDAL 

LSDLETTTSHMPRSGAPKERPAEPLTPPPSYG 

HQPQTGSGESSGASGDKDHLYSTVCKPRSPK 

PAAPAAPPFS SS S GVLGTGLCELDRLLQELNA 

TQFNITDEIMSQFPSSKVASGEQKEDQSEDKK 

RPSLPSSPSPGLPKASATSATLELDRLMASLSD 

FRVQNHLPASGPTQPPVVSSTNEGSPSPPEPTG 

KGSLDTMLGLLQ SDLSRRGVPTQAKGLCGSC 

NKPIAGQVVTALGRAWHPEHFVCGGCSTAL 

GGSSFFEKDGAPFCPECYFERFSPRCGFCNQPI 

RHKMVTALGTHWHPEHFCCVSCGEPFGDEG 

FHEREGRPYCRRDFLQLFAPRCQGCQGPILDN 

YISALSALWHPDCFVCRECFAPFSGGSFFEHE 

GRPLCENHFHARRGSLCATCGLPVTGRCVSA 

LGRRFHPDHFTCTFCLRPLTKGSFQERAGKPY 

CQPCFLKLFG 


907 


2257 


A 


7828 


1792 


1671 


FIYVNQSFAPSPDQEVGTLYECFGSDGKLVLH 
YCKSQAWG 


908 


2258 


A 


7842 


110 


1172 

■ 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLG 

SLQPPPSGLKQSSHLSLSSSWDFRHAPTHPET 

YTCPKMIEMEQAEAQLABLDLLASMFPGENE 

LI VNDQLAVAELKDCIEKKTMEGRS SKV YFTI 

NMNLDVSDEKMAMFSLACILPFKYPAVLPEI 

T VRS VLL SRS QQTQLNTDLTAFL QKHCHGD V 

CILNATEWVREHASGYVSRDTS S SPTTGSTVQ 

S VDLIF TRL WI Y S HHI YNKCKRKNILE W AKEL 

SLSGFSMPGKPGWCVEGPQSACEEFWARLR 

KLNWKRILIRHREDIPFDGTNDETERQRKFSIF 

EEKVFSVNGARGNHMDFGQLYQFLNTKGCG 

DVrlJMbLWV 


909 


2259 


A 


7870 


3067 


2923 


EGICVYTFIYVHMYTRTCMHTYPYMYMNSV 
LISSEILLIPSKYLFESK 


910 


2260 


A 


7884 


212 


4874 


GALTWSHPLLAVCPQGVWLGSTPSGSPALLP 
PSHRVNAEPGCVVTNACASGPCPPHANCRDL 
WQTFSCTCQPGYYGPGCVDACLLNPCQNQG 
SCRHLPGAPHGYTCDCVGGYFGHHCEHRMD 
QQCPRGWWGSPTCGPCNCDVHKGFDPNCNK 
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TNGQCHCKEFHYRPRGSDSCLPCDCYPVGST 

SRSCAPHS GQCPCRPGALGRQCNSCDSPF AE V 

TASGCRVLYDACPKSLRSGVWWPQTKFGVL 

ATVPCPRGALGLRGAGAAVRLCDEAQGWLE 

PDLFNCTSPAFRELSLLLDGLELNKTALDTME 

AKKLAQRLREVTGHTDHYFSQDVRVTARLL 

AHLLAFESHQQGFGLTATQDAHFNENLLWA 

GSALLAPETGDLWAALGQRAPGGSPGSAGLV 

RHLEEYAATLARNMELTYLNPMGLVTPNIML 

SIDRMEHPSSPRGARHYPRYHSNLFRGQDAW 

DPHTHVLLPSQSPRPSPSEVLPTSSSIENSTTSS 

WPPPAPPEPEPGISIIILLVYRTLGGLLPAQFQ 

AERRGARLPQNPVMNSPVVSVAVFHGRNFLR 

GILESPISLEFRLLQTANRSKAICVQWDPPGLA 

EQHGVWTARDCELVHRNGSHARCRCSRTGT 

FGVLMDASPRERLEGDLELLAVFTHVVVAVS 

V AAL VLTAAILL SLRSLKSN VRGIH AN V AAA 

LGVAELLFLLGIHRTHNQLVCTAWILLHYFF 

LSTFAWLFVQGLHLYRMQVEPRNVDRGAMR 

FYHALGWGVPAVLLGLAVGLDPEGYGNPDF 

CWISVHEPLIWSFAGPVVLVIVMNGTMFLLA 

ARTS C STGQRE AKKTS ALTLRS SFLLLLL VS A 

S WLF GLL A VNH SIL AFHYLHAGLC GLQ GLAV 

LLLFCVLNADARAAWMPACLGRKAAPEEAR 

PAPGLGPG AYNNTALFEESGLIRITLGASTVS S 

VSSARSGRTQDQDSQRGRSYLRDNVLVRHGS 

AADHTDHSLQAHAGPTDLDVAMFHRDAGA 

DSDSDSDLSLEEERSLSIPSSESEDNGRTRGRF 

QRPLCRAAQSERLLTHPKDVDGNDLLSYWPA 

LGECEAAPCALQTWGSERRLGLDTSKDAAN 

NNQPDPALTSGDETSLGRAQRQRKGILKNRL 

QYPLVPQTRGAPELSWCRAATLGHRAVPAAS 

YGRIYAGGGTGSLSQPASRYSSREQLDLLLRR 

QLS RERLEE APAP VLRPL SRPGS QECMD AAPG 

RLEPKDRGSTLPRRQPPRDYPGAMAGRFGSR 

DALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 

LSPQRQLSRDPLLPSRPLDSLSRSSNSRJEQLDQ 

VPSRHPSREALGPLPQIXRAREDSVSGPSHGP 

STEQLDILSSILASFNSSALSSVQSSSTPLGPHT 

T ATP S ATA S VLGP STPRS ATSHSISEL SPD SEPR 

DTQALLSATQAMDLRRRDYHMERPLLNQEH 

LEELGRWGSAPRTHQWRTWLQCSRARAYAL 

LLQHLPVLVWLPRYPVRDWLLGDLLSGLSVA 

IMQLPQGLAYALLAGLPPVFGLYS SFYPVFIY 

FLFGTSRHISVESLCVPGPVDT 


911 


2261 


A 


7890 


21 


806 


EFGTSRS SRSMAEDLGLSFGETAS VEMLPEHG 

SCRPKARS SS ARWALTCCLVLLPFLAGLTTYL 

LVSQLRAQGEACVQFQALKGQEFAPSHQQV 

YAPLRADGDKPRAHLTVVRQTPTQHFKNQFP 

ALHWEHELGLAFTKNRMNYTNKFLLIPESGD 

YFIYSQVTFRGMTSECSEIRQAGRPNKPDSITV 

VITKVTDSYPEPTQLLMGTKSVCEVGSNWFQ 

PIYLGAMFSLQEGDKLMV'NVSDISLVDYTKE 

DKTFFGAFLL 


912 


2262 


A 


7891 


1263 


111 


ACGIRPIEGALP GLTATPE AMLRFLPDL AFSFL 
LILALGQAVQFQEYVFLQFLGLDKAPSPQKFQ 
P VP YILKKIFQDRE AAATTG V SRDLC Y VKELG 
VRGNVLRFLPDQGFFLYPKKISQASSCLQKLL 
YFNLSAIKEREQLTLAQLGLDLGPNSYYNLGP 
ELELALFLVQEPHVWGQTTPKPGKMFVLRSV 
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PWPQGAVHFNLLDVAKDWNDNPRKNFGLFL 

EILVKEDRDS GVNFQPEDTC ARLRC SLHASLL 

VVTLNPDQCHPSRKRRAAIPVPKLSCKNLCH 

RHQLFINFRDLGWHKWIIAPKGFMANYCHGE 

CPFSLTISLNSSNYAFMQALMHAVDPEIPQAV 

C1PTKLSPISMLYQDNNDNVILRHYEDMVVD 

ECGCG 


913 


2263 


A 


7892 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFAL 

YLLSTRLPRGRRLGSTEEAGGRSLWFPSDLAE 

LRELSEVLREYRKEHQAYVFLLFCGAYLYKQ 

GF AIPG S SFLN VL AG ALF GP WL GLLLC C VLT S 

VGATCC YLLS SIFGKQL V VSYFPDKVALLQR 

KVEENRNSLFFFLLFLRLFPMTPNWFLNLSAPI 

LNIPIVQFFFSVLIGLIPYNFICVQTGSILSTLTS 

LDALFSWDTVFKLLAIAMVALIPGTLIKKFSQ 

KHLQLNETSTANHIHSRKDT 


914 


2264 


A 


7893 


815 


959 


KSGWVWWLTPLIPALWEAQTEGSLRPEVKN 
RLSNITRPFFSKKKKILV 


915 


2265 


A 


7909 


3 


641 


HASGPGGLLRRRRGSGANMPVARSWVCRKT 

YVTPRRPFEKSRLDQELKLIGEYGLRNKREV 

WRVKFTLAKIRKAARELLTLDEKDPRRLFEG 

NALLRRLVRIGVLDEGKMKLDYILGLKIEDFL 

ERRLQTQVFKLGLAKSIHHAHVLIQQCHIRVR 

EQVVNILFFTVRLDSQKHIDFSLCFPIGVANPS 

HVKJRKNASKGQGGAGARDDEEEE 


916 


2266 


A 


7914 


3 


967 


VAHTQ WHTCQRL S QLTHRSILKYLLIDTHAC 

QVLILKHTHASLSLPSCQECFPSSIFSASHMVS 

HPHPPPSPRWGQTPEGLPAASPCGPGPRSCFS 

SILPTGDS WGML ACLCTVL WHLPA VPALNRT 

GDPGPGPSIQKTYDLTRYLEHQLRSLAGTYLN 

YLGPPFNEPDFNPPRJLGAETLPRATVDLEVW 

RSLNDKLRLTQNYEAYSHLLCYLRGLNRQAA 

TAELRRSL AHFCTSLQ GLLGSIAGVMAALGY 

PLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 

LKELQTWLWRSAKX)FNRLKKKMQPPAAAVT 

LHLGAHGF 


917 


2267 


A 


7921 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRL 

HQYDGSIVVIQNPARQTLFFNGTRALKDERFQ 

LEEFSPRRVRIRLSDARLEDEGGYFCQLYTED 

THHQIATLTVLVAPENPWEVREQAVEGGEV 

ELSCLVPRSRPAATLRWYRDRKELKGVSSSQ 

ENGK V W S V AST VRFR VDRKDDGGI IICE AQN 

QALPSGHSKQTQYVLDVQYSPTARIHASQAV 

VREGDTLVLTCAVTGNPRPNQIRWNRGNESL 

PERAEAVGETLTLPGLVSADNGTYTCEASNK 

HGHARALYVLVVYGESRLRPTEGGGGAPDP 

G A V VE AQT S VP YAI VGGILALL VFLIIC VL VG 

MVWCSVRQKGSYLTHEASGLDEQGEAREAF 

LNGSDGHKRKEEFFI 


918 


2268 


A 


7938 


3 


2653 


RRRLPPASPPSSSVSSSLSPSAVVMACRWSTK 

ESPRWRSALLLLFLAGVYGNGALAEHSENVH 

ISGVSTACGETPEQIRAPSGIITSPGWPSEYPAK 

INCSWFIRANPGEIITISFQDFDIQGSRRCNLD 

WLTIETYKNIESYRACGSTIPPPYISSQDHIWIR 

FHSDDNISRKGFRLAYFSGKSEEPNCACDQFR 

CGNGKCIPEAWKCNNMDECGDRSDEEICAKE 

ANPPTAAAFQPCAYNQFQCLSRFTKVYTCLP 

ESLKCDGNIDCLDLGDEIDCDVPTCGQWLKY 

FYGTFNSPNYPDFYPPGSNCTWLIDTGDHRK 
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VILRFTDFKLDGTGYGDYVKIYDGLEENPHK 

LLRVLTAFDSHAPLTVVSSSGQIRVHFCADKV 

NAARGFNATYQVDGFCLPWEIPCGGNWGCY 

TEQQRCDGYWHCPNGRDETNCTMCQKEEFP 

CSRNGVCYPRSDRCNYQNHCPNGSDEKNCFF 

CQPGNFHCKNNRCVFESWVCDSQDDCGDGS 

DEENCPVIVPTRVITAAVIGSLICGLLLVIALG 

CTCKLYSLRMFERRSFETQLSRVEAELLRREA 

PPSYGQLIAQGLIPPVEDFPVCSPNQASVLENL 

RLAVRSQLGFTSVRLPMAGRSSNIWNRIFNFA 

RSRHSGSLALVSADGDEVVPSQSTSREPERNH 

THRSLFSVESDDTDTENERRDMAGASGGVAA 

PLPQKVPPTTAVEATVGACASS STQSTRGGH 

ADNGRDVTSVEPPSVSPARHQLTSALSRMTQ 

GLRWVRFTLGRSSSLSQNQSPLRQLDNGVSG 

REDDDDVEMLIPISDGSSDFDVNDCSRPLLDL 

ASDQGQGLRQPYNATNPGVRPSNRDGPCERC 

GIVHTAQIPDTCLEVTLKNETSDDEALLLC 


919 


2269 


A 


7951 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVAS 
GGWNDVACHTTMYFMCEFDKKNM 


920 


2270 


A 


7953 


47 


572 


GGRASWPEQAKEPRREGHTDKQQTEDVLAA 

GLRCLPHLPAICARRMSPAFRAMDVEPRAKG 

VLLEPFVHQVGGHSCVLRFNETTLCKPLVPRE 

HQFYETLPAEMRKFTPQYKGKSQLLEGLPHW 

RGDVRJDRGHGRPWQPSLEPSLPPTLCFPSLSS 

FSSSWPSAQHLTPSVFNPW 


921 


2271 


A 


7957 


612 


812 


RSGRTVVTGIGYSKALQ S SNRNTKSLLQNEF 

MMVYSFRALSFKESTWATFQHGGEATKSRSL 

SSTQ 


922 


2272 


A 


7967 


1443 


1660 


ENITEKWKEIWMCRGNKKSCCWTFIKDRHLT 
VSCCKSKSGETLLICIFCSNLVGFFFFGIRGFSN 
WELVKPN 


923 


2273 


A 


7981 


1 


3023 


GSAPRAATAMARARPPPPPSPPPGLLPLLPPLL 

LLPLLLLPAGCRALEETLMDTKWVTSELAWT 

SHPESGWEEVSGYDEAMNPIRTYQVCNVRES 

SQNN WLRTGFIWRRD VQRVY VELKFTVRD C 

NS IPNIPGSCKETFNLF Y YE AD SD V AS A S SPF W 

MENPYVKVDTIAPDESFSRLDAGRVNTKVRS 

FGPLSKAGFYLAFQDQGACMSLISVRAFYKK 

CASTTAGFALFPETLTGAEPTSLVIAPGTCEPN 

AVEVSVPLKLYCNGDGEWMVPVGACTCATG 

HEPAAKESQCRPCPPGSYKAKQGEGPCLPCPP 

NSRTTSPAASICTCHNNFYRADSDSADSACTT 

VP SPPRG VI SN VNET SLILE WSEPRDLG VRDD 

LL YN VICKKCHG AGG AS AC SRCDDN VEF VPR 

QLGLSEPRVHTSHLLAHTRYTFEVQAVNGVS 

GKSPLPPRYAAVNITTNQAAPSEVPTLRLHSS 

SGS SLTLS WAPPERPNGVILD YEMKYFEKSEG 

IAS T VTSQMNS VQLDGLRPD AR YVVQ VRART 

VAGYGQYSRPAEFETTSERGSGAQQLQEQLP 

LIVGSATAGLVFVVAVVVIAIVCLRKQRHGS 

D SEYTEKL Q Q YI APGMKL V YIDPFT YEDPNE A 

VREFAKEIDVSCVKIEEVIGAGEFGEVCRGRL 

KQPGRREVFVAIKTLKVGYTERQRRDFLSEA 

SIMGQFDHPNIIRLEGVVTKSRPVMILTEFME 

NCALDSFLRLNDGQFTVIQLVGMLRGIAAGM 

KYLSEMNYVHRDLAARNILVNSNLVCKVSDF 

GLSRFLEDDPSDPTYTSSLGGKIPIRWTAPEAI 

A YRKFTS AS D V WS YGI VM WE VMS YGERP Y 
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WDMSNQDVINAVEQDYRLPPPMDCPTALHQ 
LMLDCWVRDRNLRPKFSQIVNTLDKLIRNAA 
SLKVIAS AQ SGMSQPLLDRTVPD YTTFTTVGD 
WLDAIKMGRYKESFVSAGFASFDLVAQMTA 
EDLLRIGVTL AGHQKKILS SIQDMRLQMNQT 
LPVQV 


924 


2274 


A 


7985 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNF 

QLMRELDQRTEDKKAEIDILAAEYISTVKTLS 

PDQRVERLQKIQNAYSKCKEYSDDKVQLAM 

QTYEMVDKHIRRLDADLARFEADLKDKMEG 

SDFESSGGRGLKKGRGQKEKRGSRGRGRRTS 

EEDTPKKKKHKGG 


925 


2275 


A 


7994 


447 


589 


LPCSFCAQCMSSFERVWLQQSHFHNPRWNSR 
SPIRCYCQHWPHCVHC 


926 


2276 


A 


7996 


925 


582 


GPCKVCCITLAIMLQCHSFYRKDVQVEHPKS 
LNPKYSQIENFLSADMALKRKCLLSISDLDFW 
IWDAQPVGIMQTLQNLKKIPNPGCFWSQAFQI 
RDTQPILPLGGRYYITIRQ 


927 


2277 


A 


7998 


2 


353 


RIQRPLTs SRSPNH S LF VKAELT AKQ ATMKL S V 
CLLLVTLALCCYQANAEFCPALVSELLDFFFI 
SEPLFKLSLAKFDAPPEAVAAKLGVKRCTDQ 
MSLQKRSLI AEVL VKILKKC S V 


928 


2278 


A 


8004 


130 


588 


LAPLRCQFGTRTQPRSHPAANDPSAAMSAAG 
ARGLRATYHRLLDKVELMLPEKLRPLYNHPA 
GPRTVFFWAPIMKWGLVCAGLADMARPAEK 
L ST AQ S A VLMATGFI W S RYSL VIIPKN W S LF A 
VNFFVGAAGASQLFRIWRYNQELKAKAHK 


929 


2279 


A 


8007 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYP 

AGSLLRQ SPQPRHTF YAGPRLS AS AS SKELLM 

KXRRKTGYSFVNCKKALETCGGDLKQAEIWL 

HKEAQKEGWSKAAKLQGRKTKEGLIGLLQE 

GNTTVLVEVNCETDFVSRNLKFQLLVQQVAL 

GTMMHCQTLKD QP S A YSKGFLN S SEL S GLPA 

GPDREGSLKDQLALAIGKXGENMILKRAAWV 

KVPSGFYVGSYVHGAMQSPSLHKLVLGKYG 

ALVICETSEQKTNLEDVGRRLGQHVVGMAPL 

SVGSLDDEPGGEAETKMLSQPYLLDPS1TLGQ 

YVQPQGVSWDFVRFECGEGEEAAETE 


930 


2280 


A 


8008 


3 


1679 


NSRV WGP WTEP SAG SLRPMARK.QNRNSKEL 

GLVPLTDDTSHAGPPGPGRALLECDHLRSGV 

PGGRRRKDWSCSLLVASLAGAFGSSFLYGYN 

LSVVNAPTPYIKAFYNESWERRHGRPIDPDTL 

TLLWSVTVSIFAIGGLVGTLIVKMIGKVLGRK 

HTLLANN GFAISAALLMACSLQAGAFEMLI V 

GRFIMGIDGGVALSVLPMYLSEISPKEIRGSLG 

QVTAIFICIGVFTGQLLGLPELLGKESTWPYLF 

GVIVVPAWQLLSLPFLPDSPRYLLLEKHNEA 

RAVKAFQTFLGKADVSQEVEEVLAESRVQRS 

IRLVSVLELLRAPYVRWQVVTVIVTMACYQL 

CGLNAIWFYTNSIFGKAGIPPAKIPYVTLSTGG 

IETLAAVF SGLVIEHLGRRPLLIGGFGLMGLFF 

GTLTITLTLQDHAP WVP YLSI VGIL AIIASFC S G 

PGGIPFILTGEFFQQSQRPAAFIIAGTVNWLSN 

FAVGLLFPFIQKSLDTYCFLVFATICITGAIYL , 

YF VLPETKNRT Y AEI SQ AF SKRNKA YPP EEKI 

DSAVTDGKINGRP 


931 


2281 


A 


8009 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRL 
NRNARRKAAPRIECSHIRHAWDHAKSVRQNL 
AEMGLAVDPNRAVPLRKRKVKAMEVDIEER 
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PKEL VRKP Y VLNDLE AE ASLPEKKGNTL SRD 
LIDYVRYMVENHGEDYKAMARDEKNYYQD 
TPKQIRSKIN V YKRF YP AEWQDFLD SLQKRK 
MEVE 


932 


2282 


A 


8011 


412 


1 


SNLCLGNSWRWRWAKSRHHCIPTVTLSKRSG 
DIRGSHFSSPQRQRS QRVPGKETARVLRAGK 
QGRGQIPIPCPWPPPPPPPPPGSPGPGCRQFHQ 
SLEAKARHPASVREMRGKVKJV1RRALRRAPA 
STRASSRQPNPK 


933 


2233 


A 


8012 


147 


1077 


PPVPPASRSDMAQNLKDLAGRLPAGPRGMGT 

ALKLLLGAGAVAYGVRESVFTVEGGHRAIFF 

NRIGGVQQDTILAEGLHFRIPWFQYPIIYDIRA 

RPRKIS SPTGSKDLQMVNISLRVLSRPNAQEL 

PSMYQRLGLDYEERVLPSIVNEVLKSWAKF 

NASQLITQRAQVSLLIRRELTERAKDFSLILDD 

VAITEL SFSREYTAA VEAKQ VAQQEAQRAQF 

LVEICAKQEQRQK1VQAEGEAEAAKMLGEAL 

SKNPG YIKLRKIRAAQNISKTIATS QNRI YLTA 

DNLVLNLQDESFTRGSDSLIKGKK 


934 


2284 


A 


8023 


255. 


982 


S QF SLSQVL VD SAEEGSLAAAAELAAQKREQ 

RLRKFRELHLMRNEARKLNHQEVVEEDKRL 

KLPANWEAKJKARLEWELKEEEKKKECAARG 

EDYEKVKLLEISAEDAERWERKKKRKNPDLG 

FSDYAAAQLRQYHRLTKQIKPDMETYERLRE 

KHGEEFFPT SNSLLHGTH VPSTEEIDRM VIDJLE 

KQIEKRDKYSRRRPYNDDADIDYINERNAKF 

NKKAERFYGKYTAEIKQNLERGTAV 


935 


2285 


A 


8027 


59 


310 


LVSSTVNLLTEKAPWNSLAWTVTSYVFLKFL 
QG GGTG STGMRD S ALTLLGIGPSHRHSL S IRL 
SQHSSPAPMYSQTFHILVLG 


936 


2286 


A 


8032 


1 


639 


SGRECNMAKTYDYLFKLLLIGDSGVGKTCVL 

FRFSEDAFNSTFISTIGIDFKIRTIELDGKRIKLQ 

IWDTAGQERFRTITTAYYRGAMGIMLVYDIT 

NEKSFDN1RNWIRNIEEHASADVEKMILGNKC 

DVNDKRQVSKERGEBCLALDYGIKFMETSAK 

ANINVENAFFTLARDIKAKMDKKLEGNSPQG 

SNQGVKITPDQQKRSSFFRCVLL 


937 


2287 


A 


8039 


393 


311 


EETIHSENSYILEKYIPISANLTLTIA 


938 


2288 


A 


8052 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLL 

PLLEAQIPLCANLVPVPITNATLDRITGKWFYI 

ASAFRNEEYNKSVQEIQATFFYFTPNKTEDTIF 

LREYQTRQDQCIYNTTYLNVQRENGTISRYV 

GGQEHFAHLLILRDTKTYMLAFDVNDEKNW 

GLSVYADKPETTKEQLGEFYEALDCLRIPKSD 

VVYTDWKKDKCEPLEKQHEKERKQEEGES 


939 


2289 


A 


8055 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDF 
AEQLKWSAELARLGESIMDGKQGGMDGSKP 
AGPRDFPGIRLL SNPLMGDA VSD WSPMHE AA 
IHGHQLSLRNLISQGWAVNIITADHVSPLHEA 
CLGGHL SC VKILLKHGAQVNGVTAD WHTPL 
FN AC VSGS WDC VNLLLQHG AS VQPE SDL ASP 
IHEAARRGHVECVNSLIAYGGNIDHKI SFILGT 
PLYLACENQQRACVKKLLESGADVNQGKGQ 
DSPLHAVARTASEELACLLMDFGADTQAKN 
AEGKRPVELVPPESPLAQLFLEREGPPSLMQL 
CRLRIRK.CF GIQQHHKITKL VLPEDLKQFLLH 
L 


940 


2290 


A 


8058 


2 


1203 


KVLSIREPAHSTARKASEPSQPSQPSQPGGHLI 
ARJLRTMDLHLFDYSEPGNFSDISWPCNSSDCI 
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VVDTVMCPNMPNKSVLLYTLSFIYIFIFVIGMI 

ANSVVVWVNIQAKTTGYDTHCYILNLAIADL 

WVVLTIPVWVVSLVQHNQWPMGELTCKVTH 

LIFSINLFGSIFFLTCMSVDRYLSITYFTNTPSS 

RKKMVRRVVCILVWLLAFCVSLPDTYYLKT 

VTSASNNETYCRSFYPEHSIKEWLIGMELVSV 

VLGF AVPFSII A VF YFLL ARAIS AS SDQEKHS S 

RKIIFSYVVVFLVCWLPYHVAVLLDIFSILHYI 

PFTCRLEHALFTALHVTQCLSLVHCCVNPVL 

YSFINRNYRYELMICAFIFKYSAKTGLTKLIDA 

SRVSETEYSALEQSTK 


941 


2291 


A 


8059 


73 


432 


DMAGLMTIVTSLLFLGVCAHHI1PTGSVVLPS 
PCCMFFVSKRIPENRVVSYQLSSRSTCLKAGV 
IFTTKKGQQFCGDPKQEWVQRYMKNLDAKQ 
KKASPRARAVAVKGPVQRYPGNQTTC 


942 


2292 


A 


8067 


278 


1262 


GGIGEIKQRPSCLGRCLDPSLSVLMNISLGLGS 

VFSAVISQKPSRDICQRGTSLTIQCQVDSQVT 

MMFWYRQQPGQSLTLIATANQGSEATYESGF 

VIDKFPISRPNLTFSTLTVSNMSPEDSSIYLCSA 

GRQGTYEQYFGPGTRLTVTEDLKNVFPPEVA 

VFEPSEAEISHTQKATLVCLATGFYPDHVELS 

W W VNGKE VH S G V STDP QPL KEQP ALNDSRY 

CLSSRLR V S ATF WQNPRNHFRCQ VQFYGLSE 

NDEWTQDRAKPVTQIVSAEAWGRADCGFTS 

ESYQQGVLSATILYEILLGKATLYAVLVSALV 

LMAMVKJRKDSRG 


943 


2293 


A 


8070 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKI 

TASERLRRRPRATARLRAHAAPPEPPLAVFAP 

PSDRKELLALPVACDPVIASVMSWVQAASLI 

QGPGDKGDVFDEEADESLLAQREWQSNMQR 

RVKEGYRDGIDAGKAVTLQQGFNQGYKKGA 

EVILNYGRLRGTLSALLSWCI-ILHNNNSTLINK 

INNLLDAVGQCEEYVLKHLKSITPPSHVVDLL 

DSIEDMDLCHVVPAEKKIDEAKDERLCENNA 

EFNKNCSKSHSGIDCSYVECCRTQEHAHSGK 

PKPHMDFGTDSQF 


944 


2294 


A 


8073 


1 


797 


ESARWSRQLRRTLIRLSFPISCGRSHAFGGCK 

MAATSGTDEPVSGELVSVAHALSLPAESYGN 

DPDIEMAWAMRAMQHAEVYYKLISSVDPQF 

LKLTKVDDQIYSEFRKNFETLRIDVLDPEELK 

SESAKEKWRPFCLKFNGIVEDFNYGTLLRLD 

CSQGYTEENTIFAPRIQFFAIEIARNREGYNKA 

VYISVQDKEGEKGVNNGGEKRADSGEEENT 

KNGGEKGADSGEEKEEG1NREDKTDKGGEK 

GKE ADKE1NKS GEKAM 


945 


2295 


A 


8074 


2 


505 


G AATLLRS AS S AARKAAE AEQV WLHLHRYL 

SADRRVLGLREWGRPASERECSLCQRLKREL 

NMGDVEKGKKIFIMKCSQCHTYEKGGKHKT 

GPNLHGLFGRKTGQAPGYSYTAANKNKGIIW 

GEDTLME YLENPKKYIP GTKMIF VGIKKKEER 

ADLIAYLKKATNE 


946 


2296 


A 


8081 


42 


590 


EGRRGKFGGKLCNFLFYFHSNSAESRMDVLF 

VAIFAVPLILGQEYEDEERLGEDEYYQWYY 

YTVTPSYDDFSADFTIDYSIFESEDRLNRLDK 

D1TE AIETTI S LETARADHPKP VT VKP VTTEPQ 

SPRSEAMPCPVLRSPIPLPPVRVPLFRWGCISC 

KKVGRRLLMTLWMGVWQEEIGR 


947 


2297 


A 


8084 


322 


549 


GGGS SPRELAGAAGLTVTSQAVAARRQQPSF 
SRARAPAHSLRAALSLASSARSWGAVSRDRG 
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PCPPAIMYQSSNKC 


948 


229S 


B 


8093 


3905 


846 


MEPGE VKDRILENISL S VKKLQ S YFAACEDEI 

PAIRNHDKVLQRLCEHLDHALLYGLQDLSSG 

YWVLVVHFTRREAIKQIEVLQHVATNLGRSR 

AWLYLALNENSLESYLRLFQENLGLLHKYYV 

KNALVCSHDHLTLFLTLVSGLEFIRFELDLDA 

PYLDLAPYMPDYYKPQYLLDFEDRLPSSVHG 

SD SL S LNSFNS VTSTNLE WDD S AI APS SED YD 

FGDVFPAVPSVPSTDWEDGDLTDTVSGPRST 

ASDLTSSKASTRSPTQRQNPFNEEPAETVSSS 

DTTPVHTTSQEKEEAQALDPPDACTELEVIRV 

TKKKKIGKKKKSRSDEEASPLHPACSQKKCA 

KQGDGDSRNGSPSLGRDSPDTMLASPQEEGE 

GPSSTTESSERSEPGLLIPEMKDTSMERLGQPL 

SKVIDQLNGQLDPSTWCSRAEPPDQ SFRTGSP 

GDAPERPPLCDFSEGLSAPMDFYRFTVESPST 

VTSGGGHHDPAGLGQPLHVPSSPEAAGQEEE 

GGGGEGQTPRPLEDTTREAQELEAQLSLVRE 

GPVSEPEPGTQEVLCQLKRDQPSPCLSSAEDS 

GVDEGQGSPSEMVHSSEFRVDNNHLLLLMIH 

VFRENEEQLFKMIRMSTGHMEGNLQLLYVLL 

TDCYVYLLRKGATEKPYLVEEAVSYNELDY 

VSVGLDQQTVKLVCTNRRKQFLLDTADVAL 

AEFFLASLKSAMIKGCREPPYPSILTDATMEK 

LALAKFVAQESKCEASAVTVRFYGLVHWED 

PTDESLGPTPCHCSPPEGTITKEGMLHYKAGT 

SYLGKEHWKTCFVVLSNGILYQYPDRTDVIP 

LLSVNMGGEQCGGCRRANTTDRPHAFQYILS 

DPPCLELSAESEAEMAEWMQHLCQAVSKGVI 

PQGVAPSPCIPCCLVLTDDRLFTCHEDCQTSF 

FRSLGTAKLGDISAVSTEPGKEYCVLEFSQDS 

QQLLPPWVIYLSCTSELDRLLSALNSGWKTIY 

Q VDLPHTAIQEASNKKKFEDAL SLIHSA WQR 

SDSLCRGRASRDPWC * 


949 


2299 


A 


8095 


9 


2374 


ARRADT VLLE SP SML Q GLLP VSLLL S V A V S AI 

KELPGVKKYEVVYPIRLHPLHKREAKEPEQQ 

E QFETELK YKMTINGKIA VL YLKKNKNLL AP 

GYTETYYNSTGKEITTSPQIMDDCYYQGHILN 

EKVSDASISTCRGLRGYFSQGDQRYFIEPLSPI 

HRDGQEHALFKYNPDEKNYDSTCGMDGVL 

WAHDLQQNIALPATKLVKLKDRKVQEHEKY 

IEYYLVLDNGEFKRYNENQDEIRKRVFEMAN 

Y VNML YKKLNTH V AL VGMErVVTDKDKIKIT 

PNASFTLENFSKWRGSVLSRRKRHDIAQLITA 

TELAGTTVGLAFMSTMCSPYSVGVVQDHSD 

NLLRVAGTMAHEMGHNFGMFHDDYSCKCPS 

TIC VMDKALSF YIPTDF S S C SRL S YDKFFEDKL 

SNCLFNAPLPTDIISTPICGNQLVEMGEDCDC 

GTSEECTNICCDAKTCKIKATFQCALGECCEK 

CQFKKAGMVCRPAKDECDLPEMCNGKSGNC 

PDDRFQVNGFPCHHGKGHCLMGTCPTLQEQ 

CTELWGPGTEVADKSCYNRNEGGSKYGYCR 

RVDDTLIPCKANDTMCGKLFCQGGSDNLPW 

KGRIVTFLTCKTFDPEDTSQEIGMVANGTKCG 

DNKVCINAEC VDIEKA YKSTNCS SKCKGHAV 

CDHELQCQCEEGWIPPDCDDSSVVFHFSIVVG 

VLFPMAVIFV VVAMVIRHQS SREKQKKDQRP 

LSTTGTRPHKQKRKPQMVKAVQPQEMSQMK 

PHVYDLPVEGNEPPASFHKDTNALPPTVFKD 

NPMSTPKDSNPKA 
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950 


2300 


A 


8100 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPE 

PPADEAARAGEGFRYIKPVPGLLLREYLYGG 

GRDEEPSGAAPEGGATPTAAPETPAPPTRETC 

YFLNATILFLFRELRDTALTRKWVTKKIKVEF 

EELLQTKTAGRLLEGLSLRDVFLGETVPFIKTI 

RLVRPVVPSATGEPDGPEGEALPAACPEELAF 

EAEVEYNGGFHLAIDVDLVFGKS AYLF VKL S 

RV VGRLRL VFTRVPFTH WFF SF VEDPLIDFE V 

RSQFEGRPMPQLTSIIVNQLKKIIKRKHTLPNY 

KIRFKPFFPYQTLQGFEEDEEHIHIQQWALTE 

GRLKVTLLECSRLLIFG S YDRE AN VHCTLEL S 

S S VWEEKQRS SIKTGTISLTAVFMGWHRVSE 

AFPGLWYKLLVDLPFWGLEDGGPLLTVPLRQ 

CPG 


951 


2301 


A 


8108 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQR 
NFQLMRDLDQRTEDLKAEIDKLATEYMSSAR 
SLS SEEKLALLKQIQEAYGKCBCEFGDDKVQL 
AMQT YEM VDKHIRRLDTDL ARFE ADLPCEK QI 
ESSDYDSSSSKGKXKGRTQKEKKAARARSKG 
KN SDEE APKTAQKKLKL VRT SPE YGMP S VTF 
GSVHPSDVLDMPVDPNEPTYCLCHQVSYGE 
MIGCDNPDCSIEWFHFACVGLTTKPRGKWFC 
PRCSQERKKK 


952 


2302 


A 


8112 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRL 
LHGTTLPGGNQRELARQKNMKKQ SDS VKGK 
RRDDGLS AAARKQRD STPRDSEIMQQKQKK 
ANEKKEEPK 


953 


2303 


A 


8118 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPG 

LETNILKMTTPNKTPPGADPKQLERTGTVREI 

GSQAVWSLSSCKPGFGVDQLRDDNLETYWQ 

SDGSQPHLVNIQFRRKTTVKTLCIYADYKSDE 

SYTPSKISVRVGNNFHNLQEIRQLELVEPSGW 

IHVPLTDNHKKPTRTFMIQIAVLANHQNGRD 

THMRQIKIYTP VEES SIGKFPRCTTIDFMM YRS 

IR 


954 


2304 


A 


8133 


66 


1015 


PPLPPRSFPNLFSRPEPLPEPGRRGCNRSREPA 

ARAPSPPPPFEGAPGRAMVKVTFNSALAQKE 

AKKDEPKSGEEALIIPPDAVAVDCKDPDDVV 

PVGQRRAWCWCMCFGLAFMLAGVILGGAY 

LYKYFALQPDDVYYCGIKYIKDDVILNEPSAD 

APAALYQTIEENIKIFEEEEYEFISVPVPEFADS 

DPANIVHDFNKKLTAYLDLNLDKCYVIPLNT 

SIVMPPRNLLELLINIKAGTYLPQSYLIHEHMV 

ITDRIENIDHLGFFIYRLCHDKETYKLQRRETI 

KGIQKRE ASNCFAIRHFENKF AVETLIC S 


955 


2305 


A 


8143 


35 


1171 


VESRS AWHEGED QIDRLDFIRNQMNLLTLD V 

KKKIKEVTEEVANKVSCAMTDEICRLSVLVD 

EFCSEFHPNPDVLKIYKSELNKHIEDGMGRNL 

ADRCTDEVNALVLQTQQEIIENLKPLLPAGIQ 

DKLHTLIPCKKFDLSYNLNYHKLCSDFQEDIV 

FRFSLGWSSLVHRFLGPRNAQRVLLGLSEPIF 

QLPRSLASTPTAPTTPATPDNASQEELMITLVT 

GLASVTSRTSMGIIIVGGVIWKTIGWKLLSVS. 

LTMYGALYLYERLSWTTIIAKERAFKQQFVN 

YATEKLRMIVSSTSANCSHQVKQQIATTFARL 

CQQVDITQKQLEEEIARLPKEIDQLEKIQNNS 

KLLRNKAVQLENELENFTKQFLPSSNEES 


956 


2306 


A 


8157 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLH 
LFLLTAGPALGWNDPDRMLLRDVKALTLHY 
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Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














DRYTTSRRLDPIPQLKCVGGTAGCDSYTPKVI 

QCQNKGWDGYDVQWECKTDLDIAYKFGKT 

VVSCEGYESSEDQYVERGSCGLEYNLDYTEL 

GLQKLKESGKQHGFASFSDYYYKWSSADSC 

NMSGLITIVVLLGIAFWYKLFLSDGQYSPPP 

YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQ 

NTGHGATSGFGSAFTGQQGYENSGPGFWTGL 

GTGGILGYLFGSNRA ATPFSDS W YYPS YPPS Y 

PGTWNRA Y SPLHGGS G S YS VC SN SDTKTRTA 

SGYGGTRRR 


957 


2307 


A 


8159 


1492 


528 


THVVMTGMCYAPHQVLSYINGVTTSKPGVSL 

VYSMPSRNLSLRLEGLQEKDSGPYSCSVNVQ 

DKQGKSRGHSIKTLELNVLVPPAPPSCRLQGV 

PH VGAN VTL SCQSPRSKPA VQYQ WDRQLPSF 

QTFFAPALDVIRGSLSLTNLSSSMAGVYVCKA 

HNEVGTAQCNVTLEVSTGPGAAVVAGAVVG 

TLVGLGLLAGLVLLYHRRGKALEEPANDIKE 

DAIAPRTLP WPKS SDTISKNGTLS S VTS ARAL 

RPPHGPPRPGALTPTPSLSSQALPSPRLPTTDG 

AHPQPISPIPGGVSSSGLSRMGAVPVMVPAQS 

QAGSLV 


958 


2308 


A 


8161 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLV 

EKCESSVSLTVPPVVKLENGSSTNVSLTLRPP 

LNATLVITFEITFRSKNITILELPDEVVVPPGVT 

NSSFQVTSQNVGQLTVYLHGNHSNQTGPRIR 

FLVIRSSAISI1NQVIGWIYFVAWSISFYPQVIM 

NWRRKSVIGLSFDFVALNLTGFVAYSVFNIGL 

LWVPYIBCEQFLLKYPNGVNPVNSNDVFFSLH 

AVVLTLIIIVQCCLYERGGQRVSWPAIGFLVL 

AWLFAFVTMIVAAVGVITWLQFLFCFSYIKL 

AVTLVKYFPQAYMNFYYKSTEGWSIGNVLL 

DFTGGSFSLLQMFLQSYNNDQWTLIFGDPTK 

FGLGVFSIVFDVVFFIQHFCLYRKRPGYDQLN 


959 


2309 


A 


8163 


521 


1345 


GERAGRRRGRLGVWAQPQPLLPRPVGSRRE 

MQPPGPPPAYAPTNGDFTFVSSADAEDLSGSI 

ASPDVKLNLGGDFIKESTATTFLRQRGYGWL 

LEVEDDDPEDNKPLLEELDIDLKDIYYKIRCV 

LMPMPSLGFNRQVVRDNPDFWGPLAVVLFFS 

MISLYGQFRVVSWIITIWIFGSLTIFLLARVLG 

GEVAYGQVLGVIGYSLLPLIVIAPVLLVVGSF 

EVVSTLIKLFGVFWAAYSAASLLVGEEFKTK 

KPLLIYPIFLLYIYFLSLYTGV 


960 


2310 


A 


8167 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPN 

LYSQLNALQFTVDERSILWLNQFLLDLKQSL 

NQFMA V YKLNDNSKSDEHVD VRVD GLMLK. 

FVIPSEVKSECHQDQPRAISIQSSEMIATNTRH 

CPNCRHSDLEALFQDFKDCDFFSKTYTSFPKS 

CDNFNLLHPIFQRHAHEQDTKMHEIYKGNITP 

QLNKNTLKTSAATDVWAVYFSQFWIDYEGM 

KSGKGRPISFVDSFPLSIWICQPTRYAESQKEP 

QTCNQVSLNTSQSESSDLAGRLKRKKLLKEY 

YSTESEPLTNGGQKPSSSDTFFRFSPSSSEADI 

HLLVHVHKHVSMQINHYQYLLLLFLHESLILL 

SENLRKDVEAVTGSPASQTSICIGILLRSAELA 

LLLHPVDQANTLKSPVSESVSPWPDYLPTEN 

GDFLSSKRKQISRDINRIRSVTVNHMSDNRSM 

S VDL SHIPLKDPLLFKS ASDTNLQKGISFMDY 

LSDKHLGKISEDESSGLVYKSGSGEIGSETSD 

KKDSF YTD S S S VLNYRED SNIL SFDSDGNQNI 

LSSTLTSKGNETIESIFfCAEDLLPEAASLSENL 
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/=possible nucleotide deletion, \=possible 
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DISKEETPPVRTLKSQS SLSGKPKERCPPNLAP 

LCVSYKNMKRSSSQMSLDTISLDSMILEEQLL 

ESDGSDSHMFLEKGNKKNSTTNYRGTAESVN 

AGANLQNYGETSPDAISTNSEGAQENHDDLM 

SVVVFKITGVNGEIDIRGEDTEICLQVNQVTP 

DQL GNISLRH YL CNRP VGSD QKA VIHSK S SPE 

ISLRFESGPGAVIHSLLAEKNGFLQCHIENFST 

EFLTSSLMNIQHFLEDETVATVMPMKIQVSNT 

K1NLKDDSPRSSTVSLEPAPVTVHIDHLVVER 

SDDGSFHIRD SI IMLNTGNDLKEN VKSD S VLL 

TSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMAL 

AEAHLEKDALLHHIKKMTVE 


961 


2311 


A 


8172 


1442 


682 


TAAMSIFTPTNQIRLTNVAYVRMKRAGKRFEI 

ACYKNKVVGWRSGVEKDLDEVLQTHSVFVN 

VSKGQVAKKEDLISAFGTDDQTEICKQILTKG 

EVQVSDKERHTQLEQMFRDIATIVADKCVNP 

ETKRPYTYILIERAMKDIHYSVKTNKSTKQQA 

LEVIKQLKEKMKIERAHMRLRFILPVNEGKKL 

KEKLKPL1KVIESEDYGQQLEIVCLIDPGCFREI 

DELIKKETKGKGSLEVLNLKDVEEGDEKFE 


962 


2312 


A 


8175 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQS 
VLRRMQKKYWKTKQVFIfCATGKKEDEHLVA 
SDAELDAKLEVFHSVQETCTELLKIIEKYQLR 
LNGMKS 


963 


2313 


A 


8181 


13 


2215 


AEGCAERRGTEPVVELSMSWESGAGPGLGSQ 

GMDLVWSAWYGKCVKGKGSLPLSAHGIVV 

AWLSRAEWDQYTVYLFCDDHKLQRYALNRI 

TVWRSRSGNELPLAVASTADLIRCKLLDVTG 

GLGTDELRLLYGMALVRJPVNLISERKTKFAK 

VPLKCLAQEVNIPDW1VDLRHELTHKXMPHI 

ND CRRGC YF VLD WLQKT Y WCRQLENSLRET 

WELEEFREGIEEEDQEEDKNIWDDITEQKPE 

PQDDGKSTESDYKADGDSKGSEEVDSHCKK 

AL SHKEL YERARELLVS YEEEQFT VLEKFRYL 

PKAIKA WNNP SPR VEC VLAELKGVTCENRE A 

VLDAFLDDGFLVPTFEQLAALQIEYEENVDL 

NDVLVPKPFSQFWQPLLRGLHSQNFTQALLE 

RMLSELPALGISGIRPTYILRWTVELIVANTKT 

GRNARRFSAGQWEARRGWRLFNCSASLDWP 

RMVESCLGSPCWASPQLLRIIFKAMGQGLPD 

EEQEKLLRICSIYTQSGENSLVQEGSEASPIGK 

SPYTLDSLYWSVKPASSSFGSEAKAQQQEEQ 

GSVNDVKEEEKEEKEVLPDQVEEEEENDDQE 

EEEEDEDDEDD EEEDRME VGPFSTGQESPTA 

ENARLL AQKRGALQGSAWQ VS SEDVRWDTF 

PL GRMPG QTEDP AELMLEN YDTM YLLD QP V 

LEQRLEPSTCKTDTLGLSCGVGSGNCSNSSSS 

NFEGLLWSQGQLHGLKTGLQLF 


964 


2314 


A 


8184 


6 


1393 


EPRRNFRDDSTRPRTRGRTRGRRRRACRSAE 

GTGLRSLLLPPRLQLPAGPFSRCR WDP VS SPR 

PSTMPPKKGGDGTKPPPIIGRFGTSEKIGIVGLP 

NVGKSTFFNVLTNS QASAENFPFCTIDPNESR 

VP VPDERFDFL CQ YHKP ASKIP AFLN V VDIAG 

LVKGAHNGQGLGNAFLSHISACDGIFHLTRA 

FEDDDITHVEGSVDPIRDIEIIHEELQLKDEEMI 

GPIIDKLEKVAVRGGDKKLKPEYDIMCKVKS 

WVIDQKKPVRFYHDWNDKEIEVLNKHLFLTS 

PCPMVYLVNLSEKDYIRKKNKWLIKIKEWVD 

KYDPGALVIPFSGALELKLQELSAEERQKYLE 
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M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine 5 W=Tryptophan, 
Y=Tyrosine 3 X= Unknown. *=Stop codon, 
/^possible nucleotide deletion, \=possible 
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ANMTQ S ALPKIIKAGFAALQLE YFFTAGPDE V 
RAWTIRKGTKAPQAAGKIHTDFEKGFIMAEV 
MKYEDFKEEGSENAVKAAGKYRQQGRNYIV 
EDGDIIFFKFNTPQQPKKK 


965 


2315 


A 


8195 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMV 

AAALGGHPLLGVSATLNSVLNSNAIKNLPPPL 

GGAAGHPGSAVSAAPGILYPGGNKYQTIDNY 

QPYPCAEDEECGTDEYCASPTRGGDAGVQIC 

LACRKRRKRCMRHAMCCPGNYCKNGICVSS 

DQNHFRGEIEETITESFGNDHSTLDGYSRRTT 

L S SKM YHTKGQEG S V CLRS SDCASGLC C ARH 

FWSKICKPVLKEGQVCTKHRRKGSHGLEIFQ 

RCYCGEGLSCRIQKDHHQASNSSRLHTCQRH 


966 


2316 


A 


8207 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHW 

SCPEGTLAGNGNSTCVGPAPFLIFSHGNSIFRI 

DTEGTNYEQLVVDAGVSVIMDFHYNEKRIY 

WVDLERQLXQRVFLNGSRQERVCNIEKNVSG 

MAINWINEEVIWSNQQEGIITYTDMKGNNSHI 

LLSALKYPANVAVDPVERFIFWSSEVAGSLY 

RADLDGVGVKALLETSEKITAVSLDVLDKRL 

FWIQYNREGSNSLICSCDYDGGSVHISKHPTQ 

HNLFAMSLFGDRIFYSTWKMKTIWIANKHTG 

KDMVRINLHSSFVPLGELKVVHPLAQPKAED 

DTWEPEQKLCKLRKGNCSSTVCGQDLQSHLC 

MCAEGYALSRDRKYCEGNDWKYCEDVNEC 

AFWNHGCTLGCKNTPGSYYCTCPVGFVLLPD 

GKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPL 

SPVSWECDCFPGYDLQLDEKSCAASGPQPFL 

LF AN S QDIRHMHFD GTD Y GTLLSQQM GM V Y 

ALDHDPVENKIYFAHTALKWIERANMDGSQ 

RERLIEEGVDVPEGLAVDWIGRRFYWTDRGK 

SLIGRSDLNGKRSKIITIENIS QPRGI A VHPMAK 

RLFWTDTGINPRIESSSLQGLGRLVIASSDLIW 

PSGITIDFLTDKLYWCDAKQSVIEMANLDGSK 

RRRLTQND VGHPFAVAVFED Y VWF SD WAMP 

SVIRVNKRTGKDRVRLQGSMLKPSSLWVHP 

LAKPGADPCLYQNGGCEHICKKRLGTAWCS 

CREGFMKASDGKTCLALDGHQLLAGGEVDL 

KNQVTPLDILSKTRVSEDNITESQHMLVAEIM 

VSDQDDCAPVGCSMYARCISEGEDATCQCLK 

GFAGDGKLCSDIDECEMGVPVCPPASSKCINT 

EGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPD 

STPPPHLREDDHHYS VRNSDSECPL SHDG YCL 

HDGVCMYIEALDKYACNCVVGYIGERCQYR 

DLKWWELRHAGHGQQQKVIVVAVCVVVLV 

MLLLLSL WGAHYYRTQKLLSKNPKNP YEES S 

RDVRSRRPADTEDGMSSCPQPWFVVIKEHQD 

LKNGGQPVAGEDGQAADGSMQPTSWRQEPQ 

LCGMGTEQGCWIPVSSDKGSCPQVMERSFH 

MPSYGTQTLEGGVEKPHSLLSANPLWQQRAL 

DPPHQMELTQ 


967 


2317 


A 


8210 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLL 

RLHHRFRALDRNKKG YL SRMDLQQIG ALA V 

NPLGDRIIESFFPDGSQRVDFPGFVRVLAHFRP 

VEDEDTETQDPKKPEPLNSRRNKLHYAFQLY 

DLDRDGKISRHEMLQVLRLMVGVQVTEEQL 

ENIADRTVQEADEDGDGAVSFVEFTKSLEKM 

DVEHKMSIRILK 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine 9 
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/=possible nucleotide deletion, \=possible 
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968 


2318 


A 


8211 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFIT 
YMDNWRQNTTAEQEALQAKVDAENFYYVIL 
YLMVMIGMFSFIIVAILVSTVKSKRREHSNDP 
YHQ YI VED WQEKYKS QILNLEESKATIFENIG 
AAGFKMSP 


969 


2319 


A 


8215 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWR 

VPGRLLLLLLPALCCLPGAARAAAAAAGAGN 

RAAVAVAVARADEAEAPFAGQNWLKSYGY 

LLPYDSRASALHSAKALQSAVSTMQQFYGIP 

VTG VLDQTTIEWMKKPRCG VPDI IPHL SRRRR 

NKRYALTGQKWRQKHITYSIHNYTPKVGELD 

TRKAIRQAFDVWQKVTPLTFEEVPYHEIKSDR 

KEADIMIFFASGFHGDSSPFDGEGGFLAHAYF 

PGPGIGGDTHFDSDEPWTLGNANHDGNDLFL 

VAVHELGHALGLEHSSDPSAIMAPFYQYMET 

HNFKLPQDDLQGIQKIYGPPAEPLEPTRPLPTL 

PVRRIHSP SERKHERQPRPPRPPLGDRPSTPGT 

KPNICDGNFNTVALFRGEMFVFKDRWFWRL 

RNNRVQEGYPMQIEQFWKGLPARIDAAYER 

ADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERY 

WRYSEERRATDPGYPKPITVWKGIPQAPQGA 

FISKEGYYTYFYKGRDYWKFDNQKXSVEPGY 

PRNILRDWMGCNQKEVERRKERRLPQDDVDI 

MVTINDVPGSVNAVAW1PCILSLCILVLVYTI 

FQFKNKTGPQPVTYYKRPVQEWV 


970 


2320 


A 


8216 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMN 

D S LRTN VF VRFQPETI ACACI YL AARAL Q IPLP 

TRPHWFLLFGTTEEEIQEICIETLRLYTRKKPN 

YELLEKEVEKRKVALQEAKLKAKGLNPDGTP 

ALSTLGGFSPASKPSSPREVKAEEKSPISINVK 

T VKKEPEDRQ Q A SKSP YNG VRKD SKRS RN S R 

SASRSRSRTRSRSRSHTPRRHYNNRRSRSGTY 

SSRSRSRSRSHSESPRRHHNHGSPHLKAKHTR 

DDLKSSNRHGHKRKKSRSRSQSKSRDHSDAA 

KKHRHERGHHRDRRERSRSFERSHKSKHHGG 

SRSGHGRHRR 


971 


2321 


A 


8217 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAE 

RTEAPGTPEGPEPERPSPGDGNPRENSPFLNN 

VEVEQESFFEGKNMALFEEEMDSNPMVSSLL 

NKLANYTNLSQGVVEHEEDEESRRREAKAPR 

MGTFIGVYLPCLQNILGVILFLRLTWIVGVAG 

VLESFLIVAMCCTCTMLTAISMSAIATNGVVP 

AGGSYYMISRSLGPEFGGAVGLCFYLGTTFA 

GAMYILGTIEIFLTYISPGAAIFQAEAAGGEAA 

AMLHNMRVYGTCTLVLMALVVFVGVKYVN 

KLALVFLACVVLSILAIYAGVIKSAFDPPDIPV 

CLLGNRTLSRRSFDACVKAYGIHNNSATSAL " 

WGLFCNGSQPSAACDEYFIQNNVTEIQGIPGA 

AS G VFLENL W ST YAHAGAF VEKKG VP S VP V 

AEESRASTLPYVLTDIAASFTLLVGIYFPSVTG 

IMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIY 

LSCIVLFGACIEGWLRDKFGEALQGNLVrGM 

LAWPSPWVIVIGSFFSTCGAGLQTLTGAPRLL 

QAIARDGIVPFLQVFGHGKANGEPTWALLLT 

VLICETGILIASLD S VAPILSMFFLMC YLFVNL 

ACAVQTLLRTPNWRPRFKFYHWTLSFLGMSL 

CLALMFICSWYYALSAMLIAGCIYKY1EYRG 

AEKEWGDGIRGLSLNAARYALLRVEHGPPHT 

KNWRPQVLVMLNLDAEQAMKHPRLLSFTSQ 
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LKAGKGLTI VG S VLEGT YLDKHMEAQRAEE 

NIRSLMSTEKTKGFCQLVVSSSLRDGMSHLIQ 

SAGLGGLKHNTVLMAWPASWICQEDNPFSW 

KNFVDTVRDTTAAHQALLVAKNVDSFPQNQ 

ERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMF 

LYHLRISAEVEVVEMVENDISAFTYERTLMM 

E QRS QMLKQMQLSKNEQERE AQLIHDRNTAS 

HTAAAARTQAPPTPDKVQMTWTREKLIAEK 

YRSRDTSLSGFKDLFSMKPDQSNVRRMI ITAV 

KLNGVVLNKSQDAQLVLLNMPGPPKNRQGD 

ENYMEFLEVLTEGLNRVLLVRGGGREVITIYS 


972 


2322 


A 


8224 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHV 
RRKIMSSPL SKELRQKYN VRSMPIRKDDE VQ 
VVRGHYKGQQIGKVVQVYRKKYVIYIERVQ 
REKANGTTVHVGIHPSKVVITRLKLDKDRKKI 
LERKAKSRQVGKEKGKYKEELIEKMQE 


973 


2323 


A 

- 


8237 


873 


4610 


GCPHAGGKGRVPTGGLTGGRTWSPSAAPRSC 

PRPGPTPAPGAMDKLPPSMRKRLYSLPQQVG 

AKAWIMDEEEDAEEEGAGGRQDPSRRSIRLR 

PLPSPSPSAAAGGTESRSSALGAADSEGPARG 

AGKSSTNGDCRRFRGSLASLGSRGGGSGGTG 

SGSSHGHLHDSAEERRLIAEGDASPGEDRTPP 

GLAAEPERPGASAQPAASPPPPQQPPQPASAS 

CEQP S VDTAIKVEGGAAAGDQILPEAEVRLG 

QAGFMQRQFGAMLQPGVNKFSLRMFGSQKA 

VEREQERVKSAGFWIIHPYSDFRFYWDLTML 

LLMVGNLIIIPVGITFFKDENTTPWIVFNVVSD 

TFFLIDLVLNFRTGIVVEDNTEIILDPQRIKMK 

YLKSWFMVDFISSIPVDYIFLIVETRIDSEVYK 

T ARALRI VRFTKIL SLLRLLRLSRLIRYIHQ WE 

EIFHMTYDLASAVVRIVNLIGMMLLLCHWDG 

CLQFLVPMLQDFPDDCWVSINNMVNNSWGK 

QYSYALFKAMSHMLCIGYGRQAPVGMSDV 

WLTML SMI VGATC YAMFIGHATALIQ SLD S S 

RRQYQEKYKQVEQYMSFHKLPPDTRQRIHD 

YYEHRYQGKMFDEESILGELSEPLREEIINFNC 

RKLVASMPLFANADPNFVTSMLTKLRFEVFQ 

PGDYIIREGTIGKKMYFIQHGVVSVLTKGNKE 

TKLADGSYFGEICLLTRGRRTASVRADTYCR 

LYSLSVDNFNEVLEEYPMMRRAFETVALDRL 

DRIGKKNSILLHKVQHDLNSGVFNYQENEIIQ 

QIVQHDREMAHCAHRVQAAASATPTPTPVIW 

TPLIQAPLQAAAATTSVAIALTHHPRLPAAIFR 

PPPGSGLGNLGAGQTPRHLKRLQSLIPSALGS 

ASPASSPSQVDTPSSSSFHIQQLAGFSAPAGLS 

PLLPSSSSSPPPGACGSPSAPTPSAGVAATTIA 

GFGFIFIIKALGGSLSSSDSPLLTPLQPGARSPQ 

AAQPSPAPPGARGGLGLPEHFLPPPPSSRSPSS 

SPGQLGQPPGELSLGLATGPLSTPETPPRQPEP 

PSLVAGASGGASPVGFTPRGGLSPPGHSPGPP 

RTFPSAPPRASGSHGSLLLPPASSPPPPQVPQR 

RGTPPLTPGRLTQDLKLISASQPALPQDGAQT 

LRRASPHSSGESMAAFPLFPRAGGGSGGSGSS 

GGLGPPGRPYGAIPGQHVTLPRKTSSGSLPPP 

L SLFGARATS SGGPPLTAGPQREPGARPEP VR 

SKLPSNL 


974 


2324 


A 


8247 


279 


468 


EYKQWERRFLSCQNRNDLGYGKPRKGGGLL 
LVPVKDASRICSLTYLLGSHWNNLVVRSPVL 
G 
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975 


2325 


A 


8249 


62 


1571 


LVALKNWKPKGTNIPAPQSPVFGEAVSGVYM 

MTKVLGMAPVLGPRPPQEQVGPLMVKVEEK 

EEKGKYLPSLEMFRQRFRQFGYHDTPGPREA 

L SQLRVLCCE WLRPEIHTKEQILELL VLEQFLT 

ILPQELQAWVQEHCPESAEEAVTLLEDLEREL 

DEPGHQ V STPPNEQKP V WEKIS S S GTAKESPS 

SMQPQPLETSHKYESWGPLYIQESGEEQEFAQ 

DPRKVRDCRLSTQHEESADEQKGSEAEGLKG 

DIISVnANKPEASLERQCVNLENEKGTKPPLQ 

EAGSKKGRESVPTKPTPGERRYICAECGKAFS 

NSSNLTKHRRTHTGEKPYVCTKCGKAFSHSS 

NLTLH YRTHL VDRPYDCKCGKAFGQ S SDLLK 

HQRMHTEEAPYQCKDCGKAFSGKGSLIRHYR 

IHTGEKPYQCNECGKSFSQHAGLSSHQRLHT 

GEKPYKCKECGKAFNHSSNFNKHHRIHTGEK 

PYWCHHCGKTFCSKSNLSKHQRVHTGEGEA 

P 


976 


2326 


A 


8257 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLE 

VA WPLFIFLILIS VRL S YPPYEQHECHFPNKAM 

PSAGTLPWVQGIICNANNPCFRYPTPGEAPGV 

VGNFNKS1VARLFSDARRLLLYSQKDTSMKD 

MRK VLRTLQQIKKS S SNLKLQDFL VDNETFS 

GFLYHNLSLPKSTVDKMLRADVILHKVFLQG 

YQLHLTSLCNGSKSEEMIQLGDQEVSELCGLP 

REKLAAAERVLRSNMDILKPILRTLNSTSPFPS 

KELAEATKTLLHSLGTLAQELFSMRSWSDMR 

QE VMFLTN VNS S S S ST QI YQ A V SRI VCGHPEG 

GGLKIKSLNWYEDNNYKALFGGNGTEEDAE 

TFYDNSTTPYCNDLMKNLESSPLSRIIWKALK 

PLLVGKILYTPDTPATRQYMAEVNKTFQELA 

VFHDLEGM WEEL SPKI WTFMENSQEMDL VR 

MLLDSRDNDHFWEQQLDGLDWTAQDIVAFL 

AKHPEDVQSSNGSVYTWREAFNETNQAIRTIS 

RFMECVNLNKLEPIATEVWLINKSMELLDER 

KFWAGIVFTGITPGSIELPHHVKYKIRMGIDN 

VERTNKIKDGYWDPGPRADPFEDMRYVWGG 

FAYLQDVVEQAIIRVLTGTEKKTGVYMQQMP 

YPC Y VDDIFLRVMS RSMPLFMTLA WI YS VAV 

IIKGI V YEKEARLKETMRIMGLDNSILWF S WFI 

SSLIPLLVSAGLLVVILKLGNLLPYSDPSVVFV 

FLSVFAVVT1LQCFLISTLFSRANLAAACGGII 

YFTLYLPYVLCVAWQDYVGFTLKIFASLLSP 

VAFGFGCEYFALFEEQGIGVQWDNLFESPVE 

EDGFNLTTSVSMMLFDTFLYGVMTWYIEAVF 

PGQYGJPRPWYFPCTKSYWFGEESDEKSHPGS 

NQKR1SEICMEEEPTHLKLGVSIQNLVKVYRD 

GMKVAVDGLALNFYEGQITSFLGHNGAGKT 

TTMSILTGLFPPTSGTAYILGKDIRSEMSTIRQ 

NLGVCPQHNVLFDMLTVEEHIWFYARLKGLS 

EKHVKAEMEQMALDVGLPSSKLKSKTSQLS 

GGMQRKLSVALAFVGGSKVVILDEPTAGVDP 

Y SRRGI WELLLKYRQGRTIIL STHHMDE AD VL 

GDRIAIISHGKLCCVGSSLFLKNQLGTGYYLT 

LVKKDVESSLSSCRMSSSTVSYLKKEDSVSQS 

S SD AGLG S DHE SDTLTID V S AI SNLIRKHVSE A 

RLVEDIGHELTYVLPYEAAKEGAFVELFHEID 

DRL SDLGIS SYGISETTLEEIFLKVAEES GVDA 

ETSDGTLPARRNRRAFGDKQ SCLRPFTEDD A 

ADPNDSDIDPESRETDLLSGMDGKGSYQVKG 

WKLTQQQFVALLWKRLLIARRSRKGFFAQIV 
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LPAVFVCIALVFSLIVPPFGKYPSLELQPWMY 

NEQYTFVSNDAPEDTGTLELLNALTKDPGFG 

TRCMEGNPIPDTPCQAGEEEWTTAPVPQTIM 

DLFQNGNWTMQNPSPACQCSSDKIKKMLPV 

CPPGAGGLPPPQRKQNTADILQDLTGRNISDY 

LVKTYVQIIAKSLKNKIWVNEFRYGGFSLGVS 

NTQ ALPP S QE VND ATKQMKKHLKL AKD S S A 

DRFLNSLGRFMTGLDTRNNVKVWFNNKGW 

HAISSFLNVINNAILRANLQKGENPSHYGITAF 

NHPLNLTKQQLSEVAPMTTSVDVLVSICVIFA 

MSFVPASFVVFLIQERVSKAKHLQFISGVKPVI 

Y WL SNF V WDMCN Y V VP ATL VIIIFICFQ QK S Y 

VSSTNLPVLALLLLLYGWSITPLMYPASFVFK 

IPSTAYVVLTSVNLFIGINGSVATFVLELFTDN 

KLNNINDILKSVFLIFPHFCLGRGLIDMVKNQ 

AMADALERFGENRFVSPLSWDLVGRNLFAM 

AVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLN 

DEDEDVRRERQRILDGGGQNDILEIKELTKIY 

RRKRiCPAVDRICVGIPPGECFGLLGVNGAGK 

SSTFKMLTGDTTVTRGDAFLNRNSILSNIHEV 

HQNMGYCPQFDAITELLTGREHVEFFALLRG 

VPEKEVGKVGEWAIRKLGLVKYGEKYAGNY 

SGGNKRKLSTAMALIGGPPVVFLDEPTTGMD 

PKARRFLWNCALSVVKEGRSVVLTSHSMEEC 

EALCTRMAIMVNGRFRCLGSVQHLKNRFGD 

G YTIV VRIAG SNPDLKPVQDFFGLAFPG S VPK 

EKHRNMLQYQLPSSLSSLARIFSILSQSKKRLH 

IEDYSVSQTTLDQVFVNFAKDQSDDDHLKDL 

SLHKNQTVVDVAVLTSFLQDEKVKESYV 


977 


2327 


A 


8260 


3 


1567 


IPGSTISFSLCFIFPPCVPTMVRKPVVSTISKGG 

YLQGNVNGRLPSLGNKEPPGQEKVQLKRKV 

TLLRGVSIIIGTIIGAGIFISPKGVLQNTGSVGM 

SLTIWTVCGVLSLFGALSYAELGTTIKKSGGH 

YTYELE VFGPLP AF VRV W VELLIIRP AAT A VI S 

LAFGRYILEPFFIQCEIPELAIKLITAVGITVVM 

VLNSMSVSWSARIQIFLTFCKLTAILIIIVPGV 

MQLIKGQTQNFKDAFSGRDSSITRLPLAFYYG 

MYAYAGWFYLNFVTEEVENPEKTIPLAICISM 

AIVTIGYVLTNVAYFTTINAEELLLSNAVAVT 

FSERLLGNFSLAVPIFVALSCFGSMNGGVFAV 

SRLFYVASREGHLPEILSMIHVRKHTPLPAVIV 

LHPLTMIMLFSGDLDSLLNFLSFARWLFIGLA 

VAGLIYLRYKCPDMHRPFKVPLFIPALFSFTC 

LFMVALSLYSDPFSTGIGFVITLTGVPAYYLFII 

WDKKPRWFRIMSEKITRTLQIILEVVPEEDKL 


978 


2328 


A 


8261 


2 


2165 


RGGSLRCVLGKLLGQLLCFQSERCVRFPEGLL 

RHRGCGLL S SRLS AGKPPLRTSFFGS WGVLPP 

LADAASMSGVRAVRISIESACEKQVHEVGLD 

GTETYLPPLSMSQNLARLAQRIDFSQGSGSEE 

EEAAGTEGDAQEWPGAGSSADQDDEEGVVK 

FQPSLWPWDSVRNNLRSALTEMCVLYDVLSI 

VRDKKFMTLDPVSQDALPPKQNPQTLQLISK 

KKSLAGAAQILLKGAERLTKSVTENQENKLQ 

RDFNSELLRLRQHWKLRKVGDKILGDLSYRS 

AGSLFPHHGTFEVIKNTDLDLDKKIPEDYCPL 

DVQIPSDLEGSAYIKVSIQKQAPDIGDLGTVN 

LFKRPLPKSKPGSPHWQTKLEAAQNVLLCKEI 

FAQLSREAVQIKSQVPHIVVKNQIISQPFPSLQ 

L SISLCHS SNDKKS QKFATEKQCPEDHLYVLE 

HNLHLLIREFHKQTLS SIMMPHPAS APFGHKR 
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MRLSGPQAFDKNEINSLQSSEGLLEKIIKQAK 
HIFLRSRAAATIDSLASRIEDPQIQAHWSNIND 
VYESSVKVLITSQGYEQICKSIQLQLNIGVEQI 
RWHRD GRVITL S YQEQEL QDFLL S QM S QHQ 
VHAVQQLAKVMGWQVLSFSNHVGLGPIESIG 
NAS AITVASP SGDYAIS VRNGPESGSKIM VQF 
PRNQCKDLPKSDVLQDNKWSHLRGPFKEVQ 
WNKMEGRNFVYKMELLMSALSPCLL 


979 


2329 


A 


8289 


2 


1053 


FVWNPRGGRKRRRQAAVTQAATRASGTPSP 

RDGTMTQGKLSVANKAPGTEGQQQVHGEKK 

EAPAVPSAPPSYEEATSGEGMKAGAFPPAPTA 

VPLHPS WA YVDPS S SS S YDNGFPTGDHELFTT 

FSWDDQKVRRVFVRKVYTILLIQLLVTLAVV 

ALFTFCDPVKDYVQANPGWYWASYAVFFAT 

YLTLACCSGPRRHFPWNLILLTVFTLSMAYLT 

GMLSSYYNTTSVLLCLGITALVCLSVTVFSFQ 

TKFDFTSCQGVLFVLLMTLFFSGLILAILLPFQ 

YVPWLHAVYAALGAGVFTLFLALDTQLLMG 

NRRHSLSPEEYIFGALNIYLDI1YIFTFFLQLFG 

TNRE 


980 


2330 


A 


8305 


59 


857 


ASQLPDYSISPPSLPPRISFHPSPTLARVAMAEP 

SEATQSHSISSSSFGAEPSAPGGGGSPGACPAL 

GTKSCSSSCAVHDLIFWRDVKKTGFVFGTTLI 

MLLSLAAFSVISVVSYLILALLSVTISFRIYKSV 

IQAVQKSEEGHPFKAYLDVDITLSSEAFHNY 

MNAAMVHINRALKLIIRLFLVEDLVDSLKLA 

VFM WLMT Y VGA VFNGITLLIL AELLIF S VPI V 

YEKYKTQIDHYVGIARDQTKSIVEKIQAKLPG 

IAKKKAE 


981 


2331 


A 


8308 


186 


1337 


TRMSRHEGVSCDACLKGNFRGRRYKCLICYD 

YDLCASCYESGATTTRHTTDHPMQCILTRVD 

FDLYYGGEAFSVEQPQSFTCPYCGKMGYTET 

SLQEHVTSEHAETSTEVICPICAALPGGDPNH 

VTDDFAAHLTLEHRAPRDLDES SG VRHVRR 

MFHPGRGLGGPRARRSNMHFTSS S TGGLS SS 

QSSYSPSNREAMDPIAELLSQLSGVRRSAGGQ 

LNSSGPSASQLQQLQMQLQLERQHAQAARQ 

QLETARNATRRTNTSSVTTTITQSTATTNIAN 

TESSQQTLQNSQFLLTRLNDPKMSETERQSM 

ESERADRSLFVQELLLSTLVREESSSSDEDDR 

GEMADFGAMGCVDIMPLDVALENLNLKESN 

KGNEPPPPPL 


982 


2332 


A 


8315 

• 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLV 

AAALLVGFILFLTRSRGRAASAGQEPLHNEEL 

AGAGRVAQPGPLEPEEPRAGGRPRRRRDLGS 

I^QAQRRAQRVAWAEADENEEEAVILAQEE 

EGVEKPAETHLSGKIGAKKLRKLEEKQARKA 

QREAEEAEREERKRLESQREAEWKKEEERLR 

LEEEQKEEEERKAREEQAQREHEEYLKLKEA 

FWEEEGVGETMTEEQSQSFLTEFINYIKQSK 

VVLLEDLASQVGLRTQDTINRIQDLLAEGT1T 

\j VlJJiJKLrJtwr 1 1 1 1 Jr £E/L,AAV AiNr IKUKCjK V olA 

ELAQASNSLIAWGRESPAQAPA 


983 


2333 


A 


8320 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKP 
DLPTWKJO^RSALNRKEGLRLAEDRSKDPHD 
PHKIYEFVNSGVGDFSQPDTSPDTNGGGSTSD 
TQEDILDELLGNMVLAPLPDPGPPSLAVAPEP 
CPQPLRSPSLDNPTPFPNLGPSENPLKRLLVPG 
EEWEFEVTAFYRGRQVFQQTISCPEGLRLVGS 
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1 








EVGDRTLPGWPVTLPDPGMSLTDRGVMSYV 

RHVLSCLGGGLALWRAGQWLWAQRLGHCH 

TYWAVSEELLPNSGHGPDGEVPKDKEGGVF 

DLGPFIVGSLGPPDLITFTEGSGRSPRYALWFC 

VGESWPQDQPWTKRLVMVKVVPTCLRALVE 

MARVGGASSLENTVDLHISNSHPLSLTSDQY 

KAYLQDLVEGMDFQGPGES 


984 


2334 


A 


8321 


1 


1243 


ANMAPVEHVVADAGAFLRHAALQDIGKNIY 

TIREVVTEIRDKATRRRLAVLPYELRFKEPLPE 

Y VRL VTEF SKKTGD YPSLS ATDIQ VL ALT YQL 

EAEFVGVSHLKQEPQKVKVSSSIQHPETPLHIS 

GFHLPYKPKPPQETEKGHSACEPENLEFSSFM 

FWRNPLPNIDHELQELLIDRGEDVPSEEEEEEE 

NGFEDRKDDSDDDGGGWITPSMKQIQQELE 

QCD VPED VR VGCLTTDFAMQN VLL QMGLHV 

LAVNGMLIREARSYILRCHGCFKTTSDMSRV 

FCSHCGNKTLKKVSVTVSDDGTLHMHFSRNP 

KVLNPRGLRYSLPTPKGGKYAINPHLTEDQRF 

PQLRLSQKARQKTNVFAPDYIAGVSPFVENDI 

S SRS ATLQ VRD STLGAGRRRLNPNASRKKF V 

KKR 


985 


2335 


A 


8322 


352 


529 


RRNNIRQFIMKVCIS GQARWLTPVVP VL WET 
EAGRSLELKSLRPAWATWGNPISTKINK 


986 


2336 


A 


8325 


89 


1172 


KMNPTDIADTTLDESIYSNYYLYESIPKPCTKE 

GIKAFGELFLPPLYSLVFVFGLLGNSVVVLVL 

FKYKRLRSMTDVYLLNLAISDLLFVFSLPFWG 

YYAADQWVFGLGLCKMISWMYLVGFYSGIF 

FVMLMSIDRYLAIVHAVFSLRARTLTYGVITS 

L ATWS VAVFASLPGFLF STC YTERNHTYCKT 

KYSLNSTTWKVLSSLEINILGLVIPLGIMLFCY 

SMIIRTLQHCKNEKKNKAVKMIFAVVVLFLG 

FWTPYNIYLFLETLVELEVLQDCTFERYLDYA 

IQATETLAFYHCCLNPIIYFFLGEKFRKYILQL 

FKTCRGLFVLCQYCGLLQIYSADTPSSSYTQS 

TMDHDLHDAL 


987 


2337 


A 


8326 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDC 
GSVDGVIKEVNVSPCPTQPCQLSKGQSYSVN 
VTFTSNIQSKSSKAVVHGILMGVPVPFPIPEPD 
GCKSGINCPIQKDKTYSYLNKLPVKSEYPSIK 
L V VE WQLQDDKNQ SLFC WEIP VQI VSHL 


988 


2338 


A 


8335 


1205 


323 


VIKMAL AARLLPQFLH SRSLPCG A VRLRTP A 

VAEVRLPSATLCYFCRCRLGLGAALFPRSAR 

ALAASALPAQGSRWPVLSSPGLPAAFASFPAC 

PQRSYSTEEKPQQHQKTKMIVLGFSNPINWV 

RTRIKAFLIWAYFDKEFSITEFSEGAKQAFAH 

VSKLL SQCKFDLLEEL VAKEVLHALKEKVTS 

LPDNHKNALAANIDEIVFTSTGDISIYYDEKG 

RKFVNILMCFWYLTSANIPSETLRGASVFQVK 

LGNQNVETKQLLSASYEFQREFTQGVKPDWT 

IARIEHSKLLE 


989 


2339 


A 


8349 


67 


185 


MS GFIHQLL1QNLFC VYHTRLKTSQGLCLLSL 
KSLHPMS 


990 


2340 


A 


8361 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ 

ITLQGSRRRQGRTAFPASGKKRETDYSDGDPL 

DVHKRLP S STGEDRAVMLGFAMMGFSVLMF 

FLLGTTILKPFMLSIQREESTCTAIHTDIMDDW 

LDCAFTCGVHCHGQGKYPCLQVFVNLSHPG 

QKALLHYNEEAVQINPKCFYTPKCHQDRNDL 

LNSALDIKEFFDHKNGTPFSCFYSPASQSEDVI 
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LIKKYDQMAIFHCLFWPSLTLLGGALIVGMV 
RETQHLSLLCEKYSTVVRDEVGGKVPYIEQH 
QFKLCIMRRSKGRAEKS 


991 


2341 


A 


8369 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVL 

EGFLSAEECVAMQQRIGEIVAEMDVPLHCRT 

EFSTQEEEQLRAQGSTDYFLSSGDKIRFFFEK 

GVFDEKGNFLVPPEKSINKIGHALHAHDPVFK 

SITHSFKVQTLARSLGLQMPVVVQSMYIFKQP 

HFGGEVSPHQDASFLYTEPLGRVLGVWIAVE 

DATLENG CL WFIPG SI ITSG VSRRM VRAPVGS 

APGTSFLGSEPARDNSLFYPTPVQRGALVLIH 

GEVVHKSKQNLSDRSRQAYTFHLMEASGTT 

WSPENWLQPTAELPFPQLYT 


992 


2342 


A 


8370 


906 


4 


MALSGNCSRYYPREQGSAVPNSFPEVVELNV 

GGQVYFTRHSTLISIPHSLLWKMFSPKRDTAN 

DL AKD SKGRFFIDRDGFLFRYILD YLRDRQ V V 

LPDHFPEKGRLKREAEYFQLPDLVKLLTPDEI 

KQSPDEFCHSDFEDASQGSDTRICPPSSLLPAD 

RK WGF IT V GYRGSCTL GREGQ AD AKFRRVPR 

ILVCGRISLAKEVFGETLNESRDPDRAPERYTS 

RFYLKFKHLMGAPASNFILGFWGLGQNQDK 

HPVNIYLQQRSVIRPDLTSKKAGDLKGKGDA 

QEVSRRRRWLGDPEHL 


993 


2343 


A 


S379 


1 


2794 


MRMQRHKNDTMDFGDSGKRIGGGVLCLLHQ 

SNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIE 

DMVTTASTYLFEATEKRFFFKNVSILIPENWK 

ENPQYKR.PKHENHKHADVIVAPPTLPGRDEP 

YTKQFTECGEKGEYIHFTPDLLLGKKQNEYG 

PPGKLFVHEWAHLRWGVFDEYNEDQPFYRA 

KSKKIEATRCSAGISGRNRVYKCQGGSCLSRA 

CRIDSTTKLYGKDCQFFPDKVQTEKASIMFM 

QSIDSVVEFCNEKTHNQEAPSLQNIKCNFRST 

WEVISNSEDFKNTIPMVTPPPPPVFSLLKIRQRI 

VCLVLDKSGSMGGKX)RLNRMNQAAKHFLLQ 

TVENGSWVGMVHFDSTATIVNKLIQIKSSDER 

NTLMAGLPTYPLGGTSICSGIKYAFQVIGELH 

SQLDGSEVLLLTDGEDNTASSCIDEVKQSGAI 

VHFIALGRAADEAVIEMSKITGGSHFYVSDEA 

QNNGLIDAFGALTSGNTDLSQKSLQLESKGLT 

LNSNAWMNDTVIIDSTVGKDTFFLITWNSLPP 

SISLWDPSGTIMENFTVDATSKMAYLSIPGTA 

KVGTWAYNLQAKANPETLTITVTSRAANSSV 

PPITVNAKMNKDVNSFPSPMIVYAEILQGYVP 

VLG AN VTAFIE S QNGHTE VLELLDNG AGAD S 

FKNDGVYSRYFTAYTENGRYSLKVRAHGGA 

NTARLKLRPPLNRAAYIPGWVVNGEIEANPP 

RPEIDEDTQTTLEDFSRTASGGAFVVSQVPSL 

PLPDQYPPSQITDLDATVHEDKIILTWTAPGD 

NFDVGKVQRYIIRISASILDLRDSFDDALQVN 

TTDLSPKEAN SKESFAFKPENISEENATHIFIAI 

KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPT 

rlrlrlrl rDKbriJN VNlb 1 L VES VltrS V VI V 

NFILSTTI 


994 


2344 


A 


8385 


231 


644 


INS SPRTGRDHQELNLHTERD SRSQRAVLKIP 
RQNPGIFYWIFLPSRSHSASHGSRQRQVSCQG 
TQDEILKMRNTFAELKNSLEALSSRMDQAEE 
RIGTQAGVQWRDHGSLQPQPPEFKQCFHLSL 
PSSWDYRACLS 


995 


2345 


A 


8390 


194 


3421 


AWRKS S V VPPRGTRRGEKSDQDKSGQKNKR 
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DFLSMKQSPALAPEERCRRAGSPKPVLRADD 

NNMGNGCSQKLATANLLRFLLLVLIPCICALV 

LLLEILLSYVGTLQKVYFKSNGSEPLVTDGEI 

QGSDVILTNTIYNQSTVVSTAHPDQHVPAWT 

TDASLPGDQSHRNTSACMNITHSQCQMLPYH 

ATLTPLLSVVRNMEMEKFLKFFTYLHRLSCY 

QHIMLFG CTL AFPECIIDGDD SHGLLPCRSFCE 

AAKEGCE S VLGM VN Y S WPDFLRC S QFRNQT 

ESSNVSRICFSPQQENGKQLLCGRGENFLCAS 

GICIPGKLQCNGYNDCDDWSDEAHCNCSENL 

FHCHTGKCLNYSLVCDGYDDCGDLSDEQNC 

DCNPTTEHRCGDGRCIAMEWVCDGDHDCVD 

KSDEVNCSCHSQGLVECRNGQCIPSTFQCDG 

DEDCKDGSDEENCSVIQTSCQEGDQRCLYNP 

CLDSCGGSSLCDPNNSLNNCSQCEPITLELCM 

NLPYNSTSYPNYFGHRTQKEASISWESSLFPA 

LVQTNCYKYLMFFSCTILVPKCDVNTGEHIPP 

CRALCEHSKERCESVLGIVGLQWPEDTDCSQ 

FPEENSDNQTCLMPDEYVEECSPSHFKCRSGQ 

CVLASRRCDGQADCDDDSDEENCGCKERDL 

WECPSNKQCLKHTVICDGFPDCPDYMDEKN 

CSFCQDDELECANHACVSRDLWCDGEADCS 

D S SDE WDC VTL SIN VNS S SFLM VHRAATEHH 

VC ADG WQEIL S QL ACKQMGL GEP S VTKLIQE 

QEKEPRWLTLHSNWESLNGTTLHELLVNGQS 

CESRSKISLLCTKQDCGRRPAARMNKRILGGR 

TSRPGRWPWQCSLQSEPSGHICGCVLIAKKW 

VLTVAHCFEGRENAAVWKVVLGINNLDHPS 

VFMQTRFVKTIILHPRYSRAVVDYDISIVELSE 

DISETGYVRPVCLPNPEQWLEPDTYCYITGW 

GHMGNKMPFKL QEGE VRII SLEHCQ S YFDMK 

TITTRMICAGYESGTVDSCMGDSGGPLVCEK 

PGGRWTLFGLTSWGSVCFSKVLGPGVYSNVS 

YFVEWIKRQIYIQTFLLN 


996 


2346 


A 


8392 


199 


3085 


KVILSSEMSKTNKSKSGSRS SRSRSASRSRSRS 

FSKSRSRSRSLSRSRKRRLSSRSRSRSYSPAHN 

RERNHPRVYQNRDFRGHNRGYRRPYYFRGR 

NRGFYPWGQYNRGGYGNYRSNWQNYRQAY 

SPRRGRSRSRSPKRRSPSPRSRSHSRNSDKSSS 

DRSRRSSSSRSSSNHSRVESSKRKSAKEKKSSS 

KDSRPSQAAGDNQGDEVKEQTFSGGTSQDTK 

ASESSKPWPDATYGTGSASRASAVSELSPRER 

SPALKSPLQSVVVRRRSPRPSPVPKPSPPLSST 

SQMGSTLPSGAGYQSGTHQGQFDHGSGSLSP 

SKKSP VGKSPPSTGST YGS SQKEES AASGGAA 

YTKRYLEEQKTENGKDKEQKQTNTDKEKIKE 

KGSFSDTGLGDGKMKSDSFAPKTDSEKPFRG 

SQSPKRYKERDDFEKKMADFHKEEMDDQDK 

DKAKGRKESEFDDEPKFMSKVIGANKNQEEE 

KSGKWEGLVYAPPGKEKQRKTEELEEESFPE 

RSKKEDRGKRSEGGHRGFVPEKNFRVTAYK 

AVQEKSSSPPPRKTSESRDKEGAKGDFPTGKS 

SFSITREAQVNVRMDSFDEDLARPSGLLAQER 

KLCRDLVHSNKKEQEFRSIFQHIQSAQSQRSP 

SELFAQHIVTIVHH VKEHHFGS SGMTLHERFT 

KYLKRGTEQEAAKNKKSPEIHRRIDISPSTFRK 

HGL AHDEMK SPREPG YKAEGK YKDDPVDLR 

LDIERRKKHKERDLKRGKSRESVDSRDSSHSR 

ERSAEKTEKTHKGSKKQKKHRRARDRSRSS S 

SSSQSSHSYKAEEYTEETEEREESTTGFDKSRL 
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GTKDFVGPSERGGGRARGTFQFRARGRGWG 
RGNYSGNNNNNSNNDFQKRNREEEWDPEYT 
PKSKKYYLHDDREGEGSDKWVSRGRGRGAF 
PRGRGRFMFRKS STSPKW AHDKF SGEEGEIE 
DDESGTENREEKDNIQPTTE 


997 


2347 


A 


8398 


202 


552 


CPALGGRQDLQGTRLLWAHDSGVGGQKAKS 
KQENLESLEATGREEEGGQGPPVTTKGVLLA 
LLMAGLALQPGTALLCYSCKAQVSNEDCLQ 
VENCTQLGEQC WTARIREWGDD SRQ A 


998 


2348 


A 


8400 


697 


301 


NPPSACTPGSCDSCSGRGRDLAFDSVWSTNN 

MSDPRRPNKVLRYKPPPSECNPALDDPTPDY 

MNLLGMIFSMCGLMLKLKWCAWVAVYCSFI 

SFANSRSSEDTKQMMSSFMLSISAVVMSYLQ 

NPQPMTPPW 


999 


2349 


A 


8401 


93 


1126 ' 


ASASHITSGHLRCFPGSEGVGTMARCFSLVLL 

LTSIWTTRLLVQGSLRAEELSIQVSCRIMG1TL 

VSKKANQQLNFTEAKEACRLLGLSLAGKDQ 

VETALKASFETC S YG W V GDGF V VI SRI S PNPK 

CGKNGVGVLIWKVPVSRQFAAYCYNSSDTW 

TNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYS 

VASPYSTIPAPTTTPPAPASTSIPRRKKLICVTE 

VFMETSTMSTETEPFVENKAAFKNEAAGFGG 

VPT ALL V L ALLFFG A AAGL G FC Y V ICR Y VK A F 

PFTNKNQQKEMIETKVVKEEKANDSNPNEES 

KKTDKNPEESKSPSKTTMRCLEAEV 


1000 


2350 


A 


8406 


2 


777 


KERCQFVVKPMLSTVGSFLQDLQNEDKGIKT 
AAIFTADGNMISASTLMDILLMNDFKLVINKI 
AYDVQCPKREBCPSNEHTAEMEHMKSLVHRL 
FTILHLEE S QKKREHHLLEKIDHLKEQL QPLE 
QVKAGIEAHSEAKTSGLLWAGLALLSIQGGA 
LAWLTWWVYSWDIMEPVTYFITFANSMVFF 
AYFIVTRQDYTYSAVKSRQFLQFFHKKSKQQ 
HFDVQQ YNKLKEDLAKAKE SLKQ ARHSLCL 
QMQVEELNEKN 


1001 


2351 


A 


8410 


1400 


264 


VGF WERPLRS SRWFRRSLRRWEML ARAARG 

TG ALLLRG SLL A S GRAPRRA S SGLPRNT V VLF 

VPQQEAWVVERMGRFHRILEPGLNILIPVLDR 

IRYVQ SLKEIVIN VPEQ S AVTLDNVTLQIDGV 

LYLRIMDP YKA S YGVEDPE YA VTQLAQTTM 

RSELGKLSLDKVFRERESLNASIVDAINQAAD 

CWGIRCLRYEIKDIHVPPRVKESMQMQVEAE 

RRKRATVLESEGTRESAINVAEGKKQAQILAS 

E AEKAEQ1NQ AAGEA S A VL AKAKAKAE AIRI 

LAAALTQHNGDAAASLTVAEQYVSAFSKLA 

KDSNTILLPSNPGDVTSMVAQAMGVYGALT 

KAPVPGTPDSLSSGSSRDVQGTDASLDEELDR 

VKMS 


1002 


2352 


A 


8421 


134 


941 


NRENLLESRMMDPCSVGYQLRTTNECHKTY 
YTRHTGFKTLQELS SNDMLLLQLRTGMTLSG 
NNTICFHHVKIYIDRFEDLQKSCCDPFNIHKKL 
AKKNLHVIDLDDATFLSAKTGRQLVPGWKLC 
PKCTQIINGSVDVDTEDRQKRKLPESDGRTAK 
ALRSL QFTNPGRQTEF APETGKREKRRLTKN 
ATAGSDRQVIPAKSKVYDSQGLLIFSGMDLC 
DCLDEDCLGCFYACPACGSTKCGAECRCDRK 
WL YEQIEIEG GEIIHNKHAG 


1003 


2353 


A 


8427 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILR 
CRRLPEPSPFLTQPNLAQSQPPAPVPVTDPSVT 
MHP AVFL SLPDLRCSLLLLVTWVFTPVTTEIT 
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SLDTENIDEILNNADVALVNFYADWCRFSQM 

LHPIFEEASDVIKEEFPNENQ V VFARVDCD QH 

SDIAQRYRISKYPTLKLFRNGMMMKREYRGQ 

RSVKALADYIRQQKSDPIQEIRDLAEITTLDRS 

KRNIIGYFEQKD SDN YRVFERV ANILHDDC AF 

LSAFGDVSKPERYSGDNIIYKPPGHSAPDMVY 

LGAMTNFDVTYNWIQDKCVPLVREITFENGE 

ELTEEGLPFLILFHMKEDTESLEIFQNEVARQL 

ISEKGTINFLHADCDKFRHPLLHIQKTPADCP 

VIAIDSFRHMYVFGDFKDVLIPGKLKQFVFDL 

HSGKLHREFHHGPDPTDTAPGEQAQDVASSP 

PESSFQKLAPSEYRYTLLRDRDEL 


1004 


2354. 


A 


8432 


910 


387 


GL SRKLRAGFLPGFCRVSPCGS W V VETL VKM 
A C AAARSPAD QDRFICI YPA YLNNKKTI AE GR 
RIPISKAVENPTATEIQDVCSAVGLNVFLEKN 
KMY SRE WNRX) VQ YRGRVR VQLKQED G SLC 
L VQFPSRKS VML YAAEMfPKLKTRTQKTGGA 
DQSLQQGEGSKKGKGKKKK 


1005 


2355 


A 


8453 


90 


530 


QSHETKMQSGTHWRVLGLCLLSVGVWGQD 

GNEEMGGITQTPYKVSISGTTVILTCPQYPGSE 

ILWQHNDKNIGGDEDDKNIGSDEDHLSLKEF 

SELEQSGYYVCYPRGSKPEDANFYLYLRARG 

NPGLQNRYHRLFREDHSKGHSQ 


1006 


2356 


A 


8458 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIW 
KTRSCAGISGKSQLLFALVFTTRYLDLFTSFIS 
LYNTSMKVWYAIHRNVFHLQCTGLWTLNLC 
QLCIFN 


1007 


2357 


A 


8459 


43 


553 


GAGAGGDWAAMDKLKKVLSGQDTEDRSGL . 
SEVVEAS SL S WSTRIKGFIACFAIGILC SLLGT 
VLLWVPRKGLHLFAVFYTFGNIASIGSTIFLM 
GPVKQLKRMFEPTRLIATIMVLLCFALTLCSA 
FWWHNKGLALIFCILQSLALTWYSLSFIPFAR 
D A VKICCFAV CL A 


1008 


2358 


A 


8462 


487 


150 


AQDIRSVHSLGQKSTFVKHFRTLSHLHGLPDP 
PPHWPPQERSPPSHPCMPSHRPQIPQLSNSGPS 
DPRWGCVGPSMPTSTCLPGAVEASTTKASLP 
KCPVDSSLPTPEACFL 


1009 


2359 


A 


8465 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNTIMTSQPVP 
NETIIVLPSNVINFSQAEKPEPTNQGQDSLKKH 
LHAEIKVIGTIQILCGMMYLSLGIILASASFSPN 
FTQVTSTLLNSAYPFIGPFFFIISGSLSIATEKRL 
TKLL VHS SL VGSILS ALS ALVGFIILS VKQATL 
NPASLQCELDKNNIPTRSYVSYFYHDSLYTTD 
CYTAKASLAGTLSLMLICTLLEFCLAVLTAVL 
RWKQAYSDFPGSYLFLPHSYIGNSGMSSKMT 
HDCG YEELLT S 


1010 


2360 


A 


8468 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVA 
HRVALCHLAGCQEQAAWYHTLQILFFLVSAY 
FFSCPVPEKYFPGSCDIVGHGHQIFHAFLSICT 
LSQLEAILLDYQGRQEIFLQRHGPLSVHMACL 
SFFFL AAC S AATAALLRHKVKARLTKKD S 


1011 


2361 


A 


8478 


5 


409 


TELSQLEKAHPPADMGRRKSKJRKJPPPKXKMT 
GTLETQFTCPFCNHEKSCDVKMDRARNTGVI 
SCTVCLEEFQTPITCILGNLGFFQRVGRGLESG 
PCSSGPLCALVQGQSRPEEQVPPSDFCGVRRC 
RAGFQCQ 


1012 


2362 


A 


8481 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRM 
RMKYGGQEFWADLNAMNVYETTEFDQLRR 
LSTPPSSNVNSIYHTVWKFFCRDHFGWREYPE 
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SVIIU.IEEANSRGLKEVRPMMWNNHYILHNS 

FFRREIKRRPLFRSCFILLPYLQTLGGVPTQAP 

PPLEATS S S QIICPDG VTSANF YPET W V YMHP 

SQDFIQVPVSAEDKSYRIIYNLFHKTVPEFKYR 

ILQILRVQNQFLWEKYKRKKEYMNRKMFGR 

DRIINERHLFHGTSQDVVDGICKHNFDPRVCG 

KHATMFGQGSYFAKKASYSHNFSKKSSKGV 

HFMFL AK VLTGR YTMG SHGMRRPPP VNPG S 

VTSDLYDSCVDNFFEPQIFV1FNDDQSYPYFVI 

QYEEVSNTVSI 


1013 


2363 


A 


8488 


2 


517 


IENCRTRLRQAWHEVCGNKMAAPIPQGFSCL 

SRFLGWWFRQPVLVTQSAAIVPVRTKKRFTP 

PIYQPKFKTEKEFMQHARKAGLVIPPEKSDRS 

IHLACTAGIFDAYVPPEGDARISSLSKEGLIER 

TERMKKTMASQVSIRRIKDYDANFKIKDFPE 

KAKDIFIE GSPL Y 


1014 


2364 


A 


8501 


363 


17 


YIRTGYVYICIIYAQLMYTYYIRTAYVYICILY 
AQLMYTYVLYTHSLCIHMYSIRTAYVYICIIY 
AQIMYTYVFYTHRLCIHMYSIRTDYVYICILY 
AQLMYTYVFYTHSYMSDE 


1015 


2365 


A 


8504 


3 


2190 


NSSEHFSQAPQRLSFYSWYGSARLFRFRVPPD 

AVLLRWLLQVSRESGAACTDAEITVHFRSGA 

PPVINPLGTSFPDDTAVQPSFQVGVPLSTTPRS 

NASVNVSHPAPGDWFVAAHLPPSSQKIELKG 

LAPTCAYVFQPELLVTRVVEISIMEPDVPLPQ 

TLLSHPSYLKVFVPDYTRELLLELRDCVSNGS 

LGCPVRLTVGPVTLPSNFQKVLTCTGAPWPC 

RLLLPSPPWDRWLQVTAESLVGPLGTVAFSA 

VAALTACRPRSVTIQPLLQSSQNQSFNASSGL 

L S P S PDHQDL GRS GRVDRSPFCLTN YP VTRED 

MDVVSVHFQPLDRVSVRVCSDTPSVMRLRL 

NTGMD SGGSLTISLRANKTEMRNETVV VAC V 

NAASPFLGFNTSLNCTTAFFQGYPLSLSAWSR 

RANLIIPYPETDNWYLSLQLMCPENAEDCEQ 

AVVHVETTLYLVPCLNDCGPYGQCLLLRRHS 

YLYASCSCKAGWRGWSCTDNSTAQTVAQQR 

AATLLLTL SNLMFLAPIA VS VRRFFL VEAS V Y 

AYTMFFSTFYHACDQPGEAVLCILSYDTLQY 

CDFLGSGAAIWVTILCMARLKTVLKYVLFLL 

GTLVIAMSLQLDRRGMWNMLGPCLFAFVIM 

ASMWAYRCGHRRQCYPTSWQRWAFYLLPG 

VSMASVGIAIYTSMMTSDNYYYTHSIWHILL 

AGSAALLLPPPDQPAEPWACSQKFPCHYQIC 

KNDREELYAVT 


1016 


2366 


A 


8511 


1 


453 


KWYPSGPVRIPGRFYYKLPAGHRRCRMAPAK 

KGGEK^GRSAINEVVTREYTINIHKRIHGVG 

FKKRAPRALKEIRKFAMKEMGTPDVRIDTRJL 

NKAVWAKGIRNVPYRIRVRLSRKRNEDEDSP 

NKLYTLVTYVPVTTFKNLQTVNVDEN 


1017 


2367 


A 


8513 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINT 

LSAKWADNFMAEGCGGSKEHSFQHPFLQAV 

GMFLGEFSCLAAFYLLRCRAAGQSDSSVDPQ 

QPFNPLLFLPPALCDMTGTSLMWALNMTSA 

SSFQMLRGAVIIFTGLFSVAFLGRRLVLSQWL 

GIL ATI AGL VV VGL ADLLSKHD S QHKL SEVIT 

GDLLIIMAQIIVAIQMVLEEKFVYKHNVHPLR 

AVGTEGLFGFVILSLLLVPMYYIPAGSFSGNP 

RGTLEDALDAFCQVGQQPLIAVALLGNISSIA 

FFNFAGISVTKELSATTRMVLDSLRTWIWAL 
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SLALGWEAFHALQILGFLILLIGTALYNGLHR 
PLLGRLSRGRPLAEESEQERLLGGTRTPINDA 
S 


1018 


2368 


A 


8518 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALV 

VSGGIVGYVKTGSVPSLAAGLLFGSLAGLGA 

YQLYQDPRNVWGFLAATSVTFVGVMGMRS 

YYYGKJMPVGLIAGASLLMAAKVGVRMLM 

TSD 


1019 


2369 


A 


8526 


2 


1787 


VSAAAVNMEPPDAPAQARGAPRLLLLAVLL 

AAHPDAQAEVRLSVPPLVEVMRGKSVILDCT 

PTGTHDHYMLEWFLTDRSGARPRLASAEMQ 

GSELQVTMHDTRGRSPPYQLDSQGRLVLAEA 

QVGDERDYVCVVRAGAAGTAEAAARLNVF 

AKPEATEVSPNKGTLSVMEDSAQEIATSNSRN 

GNPAPKITWYRNGQRLEVPVEMNPEGYMTS 

RTVREASGLLSLTSTLYLRLRKDDRDASFHC 

AAHYSLPEGRHGRLDSPTFHLTLHYPTEHVQ 

FWVGSPSTPAGWVREGDTVQLLCRGDGSPSP 

EYTLFRLQDEQEEVLNVNLEGNLTLEGVTRG 

QSGTYGCRVEDYDAADDVQLSKTLELRVAY 

LDPLELSEGKVLSLPLNSRAVVNCSVHGLPTP 

ALRWTKDSTPLGDGPMLSLSSITFDSNGTYVC 

EASLPTVPVLSRTQNFTLLVQGSPELKTAEIEP 

KADGSWREGDEVTLICSARGHPDPKLSWSQL 

G G SP AEPIPGRQ G W V S S SLTLK VT S AL SRD GI 

SCEASNPHGNKRHVFHFGTVSPQTSQAGVAV 

MAVAVSVGLLLLVVAYFYCVRRKGGPCCRQ 

RREKGAP 


1020 


2370 


A 


8530 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHS 

SPLLPHAMKSPFYRCQNTTSVEKGNSAVMGG 

VLFSTGLLGNLLALGLLARSGLGWCSRRPLR 

PLPSVFYMLVCGLTVTDLLGKCLLSPVVLAA 

YAQNRSLRVLAPALDNSLCQAFAFFMSFFGL 

SSTLQLLAMALECWLSLGHPFFYRRHITLRLG 

ALVAPWSAFSLAFCALPFMGFGKFVQYCPG 

T WCFIQMVHEEGSLS VLGYS VLYS SLMALLV 

LATVLCNLGAMRNLYAMHRRLQRHPRSCTR 

DCAEPRADGREASPQPLEELDHLLLLALMTV 

LFTMCSLPVIYRAYYGAFKDVKEKNRTSEEA 

EDLRALRFL S VISI VDP WIFIIFRSP WRIFFHKI 

FIRPLRYRSRCSNSTNMESSL 


1021 


2371 


A 


8536 


1 


237 


RRGELDMATEGDVELELETETSGPERPPEKPR 
KHDSGAADLERVTDYAEEKEIQSSNLETAMS 
VIGDRRSREQKAKQER 


1022 


2372 


A 


8537 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSV 
YFIITLSDLECDYINARSCCSKLNKWVIPELIG 
HTIVTVLLLMSLHWFIFLLNLPVATWNIYRYI 
MVPSGNMGVFDPTEIHNRGQLKSHMKEAMI 
KLGFHLLCFFMYLYSMILALIND 


1023 


2373 


A 


8540 


26 


431 


RMMKCPQALL A1F WLLLS WVSSEDKVVQ SPL 
SLVVHEGDTVTLNCSYEVTNFRSLLWYKQEK 
KAPTFLFMLTSS GIEKKS GRL S SILDKKEL S SIL 
NITATQTGDSAIYLCAVEAQCSLVTCSLYSNS 
TAEALQL 


1024 


2374 


A 


8544 


1731 


743 


GVRLRYSPIAVVMVGEAGRDLRRRRAVAVT 

AEKMAVLAPLIALVYSVPRLSRWLAQPYYLL 

SALLSAAFLLVRKLPPLCHGLPTQREDGNPCD 

FDWREVEILMFLSAIVMMKNRRSITVEQHIGN 

IFMFSKVANTILFFRLDIRMGLLYITLCIVFLM 
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TCKPPLYMGPEYIKYFNDKTIDEELERDKRVT 

WIVEFFANWSNDCQSFAPIYADLSLKYNCTG 

LNFGKVDVGRYTDVSTRYKVSTSPLTKQLPT 

LILFQGGKEAMRRPQIDKKGRAVSWTFSEEN 

VIREFNLNELYQRAKKLSKAGDN1PEEQPVAS 

TPTTVSDGENKKDK 


1025 


2375 


A 


8546 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPA 

CRVPYCSVVCFRKHKEQCNPETRPVEKKIRS 

ALPTKTVKPVENKDDDDSIADFLNSDEEEDR 

VSLQNLKNLGE S ATLRSLLLNPHLRQLMVNL 

DQGEDKAKLMRAYMQEPLFVEFADCCLGIV 

EPSQNEES 


1026 


2376 


A 


8547 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGS 

YAWANFTILALGVWAVAQRDSIDAISMFLGG 

LLATIFLDIVHISIFYPRVSLTDTGRFGVGMAIL 

SLLLKPLSCCFVYHMYRERGGELLVHTGFLG 

SSQDRSAYQTIDSAEAPADPFAYPEGRSQDAR 

GY 


1027 


2377 


A 


8557 


1 


340 


DFLGPASPQEEGGSESSTMTELETAMGMIIDV 
FSRYSGSEGSTQTLTKGELKVLMEKELPGFLQ 
SGKDKDAVDKLLKDLDANGDAQVDFSEFIVF 
VAAITSACHKYFEKAGLK 


2028 


2378 


A 


8569 


20 


963 


KMAATLGPLGS WQQ WRRCLS ARDGSRRLLL 

LLLLG S G QGPQQ VG AGQTFE YLKREHSL SKP 

YQ GE APRPCFLRD WELQ VHFKIHG Q GKKNL 

HGDGLAIWYTKDRMQPGPVFGNMDKFVGLG 

VFVDTYPNEEKQQERVFPYISAMVNNGSLSY 

DHERDGRPTELGGCTAIVRNLHYDTFLVIRY 

VKRHLTIMMDIDGKHEWRDCIEVPGVRLPRG 

YYFGTSSITGDLSDNHDVISLKLFELTVERTPE 

EEKLHRD VFLPS VDNMKLPEMTAPLPPL SGL 

ALFLI VFFSL VPS VFAI VIGIIL YNK WQEQSRK 

RFY 


1029 


2379 


A 


8572 


1 


578 


AAAASHRSRARSRPRRVSSGPAPRRAQSSAG 

RVASGLD S APLCTMARALCRLPRRGL WLLLA 

HHLFMTTACQEANYGALLRELCLTQFQVDM 

EAVGETLWCDWGRTIRSYRELADCTWHMAE 

KLGCFWPNAEVDRFFLAVHGRYFRSCPISGR 

AVRDPPGSILYPFIVVPITVTLLVTALVVWQS 

KRTEGIV 


1030 


2380 


A 


8574 


1352 


372 


DSSTVKGGSESRHLCLIPDLKGKARTREASSG 

SRTCGRRTSLCTSAKSSWTYRSGRLSWQSIKG 

THLTITQALRQPLHRAPLLPGQLCWSPRPLEK 

NKAMGRPLLLPLLLLLQPPAFLQPGGSTGSGP 

SYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 

AIVPNVRISWRRGHFHGQSFYSTRPPSIHKDY 

VNRLFLNWTEGQESGFLRISNLRKEDQSVYF 

CRVELDTRRSGRQQLQSIKGTKLTITQAVTTT 

TTWRPSSTTTIAGLRVTESKGHSESWHLSLDT 

AIRVAL AVAVLKT VIL GLLCLLLL W WRRRKG 

SRAPSSDF 


1031 


2381 


A 


8580 


905 


340 


RRT AGI YPCFPKP GRTRHALCS V VLLLLTGQL 

AFDDFQESCAMMWQKYAGSRRSMPLGARIL 

FHGVFYAGGFAIVYYLIQKFHSRALYYKLAV 

EQLQSHPEAQEALGPPLNIHYLKLIDRENFVDI 

VDAKLKIPVSGSKSEGLLYVHSSRGGPFQRW 

HLDEVFLELKDGQQIPVFKLSGENGDEVKKE 


1032 


2382 


A 


8593 


2558 


961 


RRRPRLLPGAEPCEPRVGPRRADMGCSAKAR 
WAAGALG VAGLLC AVLGAVMI VM VP SLIKQ 
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seq- 
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SEQ ID 
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seq- 
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amino acid 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 














QVLKNVRIDPS SLSFNMWKEIPIPF YLS VYFFD 

VMNPSEILKGEKPQVRERGPYVYREFRHKSNI 

TFNNNDTVSFLEYRTFQFQPSKSHGSESDYIV 

MPNILVLGAAVMMENKPMTLKLIMTLAFTTL 

GERAFMNRTVGEIMWGYKDPLVNLINKYFP 

GMFPFKDKFGLFAELNNSDSGLFTGFTGVQNI 

SRIHLVDKWNGLSKVDFWHSDQCNMINGTS 

GQM WPPFMTPE S S LEF Y SPE ACRSMKLM YKE 

SGVFEGIPrYRFVAPKTLFANGSIYPPNEGFCP 

CLESGIQNVSTCRFSAPLFLSHPHFLNADPVL 

AEAVTGLHPNQEAHSLFLDIHPVTGIPMNCSV 

KLQLSLYMKSVAGIGQTGKIEPWLPLLWFA 

ESGAMEGETLHTFYTQLVLMPKVMHYAQYV 

LLALGCVLLLVPVICQIRSQEKCYLFWSSSKK 

GSKDKE AIQAYSE SLMTSAPKGSVLQEAKL 


1033 


2383 


A 


8595 


595 


767 


AHLPDTLLLPPHSPTVPTPKSFQCSQKACFSRS 
FCLLLSLVSSSLVSLSLCPPLTQA 


1034 


2384 


A 


8597 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQ 

PMMQTIGQKYCMDPAVIAGVLSRKSPGDKIL 

VNMGDRTSMVQDPGSQAPTSWISESQVFQTT 

EVLTTRITELQRRFPTWTPDQYLRGGLCAYSG 

GAGYVRSSQDLSCDFCNDVLARAKYLKRHG 

F 


1035 


2385 


A 


8603 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADL 

SWDPMAFFTGLWGPFTCVSRVLSHHCFSTTG 

SLSAIQKMTRVRVVDNSALGNSPYHRAPRCI 

HVYKKNGVGKVGDQILLAIKGQKKKALIVG 

HCMPGPRMTPRFDSNNVVLIEDNGNPVGTRI 

KTPIPTSLRKREGEYSKVLAIAQNFV 


1036 


2386 


A 


8606 


1 


562 


PTRAHSFDL CC S PCRRJRLLGREE AGEEPT SP V 

TQYLQPRSPEECKMFACAKLACTPSLIRAGSR 

VAYRPISASVLSRPEASRTGEGSTVFNGAQNG 

VS QLIQREFQT S AI SRD IDTAAKFIG AGAAT VG 

VAGSGAGIGTVFGSLIIGYARNPSLKQQLFSY 

AILGFALSEAMGLFCLMVAFLILFAM 


1037 


2387 


A 


8615 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDT 

GMVAHINNSRLKAKGVGQHDNAQNFGNQSF 

EELRAACLRKGELFEDPLFPAEPSSLGFKDLG 

PNSKNVQNISWQRPKDIINNPLFIMDGISPTDI 

CQGILGDCWLLAAIGSLTTCPKLLYRVVPRG 

QSFKKNYAGIFHFQIWQFGQWVNVVVDDRJL 

PTKNDKLVFVHSTERSEFWSALLEKAYAKLS 

GS YE ALS GGSTMEGLEDFTGG VAQSFQLQRP 

PQNLLRLLRKAVERSSLMGC SIEVTSDSELES 

MTDKMLVRGHAYSVTGLQDVHYRGKMETLI 

RVRNPWGRIEWNGAWSDSAREWEEVASDIQ 

MQLLHKTEDGEFWMSYQDFLNNFTLLEICNL 

TPDTLSGDYKSYWHTTFYEGSWRTGSSAGGC 

RNHPGTFWTNPQFKISLPEGDDPEDDAEGNV 

WCTCLVALMQKNWRHARQQGAQLQTIGFV 

LYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEI 

FTNSREVS SQLRLPPGEYIIIPSTFEPHRDADFL 

LRVFTEKHSESWELDEVNYAEQLQEEKVSED 

DMDQDFLIILFKIVAGEGKEIGVYELQRLLNR 

MAIKFKSFKTKGFGLDACRCMINLMDKDGSG 

KLGLLEFKIL WKKLKKWMDIFRECD QDHS GT 

LNSYEMRLVIEKAGIKLNNKVMQVLVARYA 

DDDLIIDFDSFIS CFLREKTMFTFFLTMDPKNT 

GHICLSLEQVLGEGWEGICRIAPACPSTPPPPS 
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NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 
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ID NO: 
in 
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09/496 
914 
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beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine, P-Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














SDVPGPASCPRLFPPWDLLPVSTVAADDHVGI 
EAL 


1038 


2388 


A 


8621 


3 


1494 


RSRMARAPLGVLLLLGLLGRGVGKNEELRLY 

HHLFNNYDPGSRPVREPEDTVTISLKVTLTNL 

ISLNEKEETLTTSVWIGIDWQDYRLNYSKDDF 

GGIETLRVP SEL V WLPEIVLENNIDGQFGV AY 

DANVLVYEGGSVTWLPPAIYRSVCAVEVTYF 

PFDWQNCSLIFRSQTYNAEEVEFTFAVDNDG 

KTINKID IDTE A YTENGE W AIDFCPGVIRRHH 

GGATDGPGETDVIYSLIIRRKPLFYVINIIVPCV 

LISGLVLLAYFLPAQAGGQKCTVSINVLLAQT 

VFLFLIAQBCIPETSLSVPLLGRFLIFVMVVATLI 

VMNCVIVLNVSQRTPTTHAMSPRLRHVLLEL 

LPRLLGSPPPPEAPRAASPPRRASSVGLLLRAE 

ELILKKPRSELVFEGQRHRQGTWTAAFCQSL 

GAAAPEVRCCVDAVNFVAESTRDQEATGEE 

VSDWVRMGNALDNICFWAALVLFSVGSSLIF 

LGAYFNRVPDLPYAPCIQP 


1039 


2389 


A 


8636 


1 


900 


PGRERPGGGGARRRPQHLPALLPSERPDCATL 
QAMENELPVPHTSSSACATSSTSGASS S SGCN 
NSSSGGSGRPTGPQISVYSGIPDRQTVQVIQQ 
ALHRQPSTAAQYLQQMYAAQQQHLMLQTA 
ALQQQHLSSAQLQSLAAVQQASLVSNRQGST 
SGSN VSAQAPAQS S SINLAASPAAAQLLNRA 
QSVNSAAASGIAQQAVLLGNTSSPALTASQA 
QMYLRAQMLIFTPTATVATVQPELGTGSPAR 
PPTPAQ VQNLTLRTQQTPAAAASGPTPTQP VL 
P S L ALKPTPGGS QPLPTP A 


1040 


2390 


A 


8645 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSF 

HEHRHQ S GRCL STG1V1APNLKGRPRKKKPCPQ 

RRDSFSGVKDSNNNSDGKAVAKVKCEARSA 

LTKPKNNIINCKKVSNEEKPKVAIGEECRADE 

QAFLVALYKYMKERKTP1ERIPYLGFKQINLW 

TMFQAAQKLGGYETITARRQWKHIYDELGG 

NPG STS AATCTRRH YERLILP YEREIKGEEDKP 

LPPIKPRKQENS SQENENKTKVSGTKRIKHEIP 

KSKKEKENAPKPQDAAEVS SEQEKEQETLISQ 

KSIPEPLPAADMKKKIEGYQEFSAKPLASRVD 

PEKDNETD QG SNSEKV AEE AGEKGPTPPLP S A 

PLAPEKDSALVPGASKQPLTSPSALVDSKQES 

KLCCFTESPESEPQEASFPRLPHHTGHRWQTR 

MRRRMTNCPPWQITLPTAP 


1041 


2391 


A 


8646 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYP 

GIKARITQRALDYGVQAGMKMIEQMLKEKK 

LPDLSGSESLEFLKVDYVNYNFSNIKISAFSFP 

NTSLAF VPGVGIKALTNHGTANISTD WGFE SP 

LFVLYNSFAEPMEjKPILKNLNEMLCPIIASEVK 

ALNANLSTLEVLTKIDNYTLLDYSLISSPEITE 

NYLDLNLKGVFYPLENLTDPPFSPVPFVLPER 

SNSMLYIGIAEYFFKSASFAHFTAGVFNVTLS 

TEEISNHFVQNSQGLGNVLSRIAEIYILSQPFM 

VRIMATEPPIINLQPGNFTLDIPASIMMLTQPK 

NSTVETIVSMDFVASTSVGLVILGQRLVCSLS 

LNRFRLALPESNRSNIEVLRFENILSSILHFGVL 

PLANAKLQQGFPLPNPHKFLFVNSDIEVLEGF 

LLISTDLKYETSSKQQPSFHVWEGLNLISRQW 

RGKSAP 


1042 


2392 


A 


8672 


538 


170 


ARRI ARTRE SKAA V S QDN VPALQPGKKKJCLR 
LGGKICKKFKFFRLPKEFKKQLMYSPSNFKKV1 
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seq- 
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seq- 
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Met 
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nucleotide 

location 
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ng to first 

amino acid 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine., K— Lysine, L— Leucine, 
M=Methionine 3 N=Asparagine s P=Proline 3 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

/ ■ 1 1 _ I J* J 11a* \ "11 

/=possible nucleotide deletion, \=possible 
nucleotide insertion 














TSLAGNTVQCLNKLKYVIYSAQYPAYGNITT 
LDMITSTDHVLEQDFWICFTFYSVKERQI 


1043 


2393 


A 


8688 


359 


17 


GLKTRAPATPTFQREVLGPAKQDMQRRCPRI 
GLMTSLLKPIKRRWRDYKRWKSGGFTGESC 
HHADTLGDRGGLQGDHSELLQWQKRILRTE 
GEPSPKYISKNIFPICSYITGFL 


1044 


2394 


A 


8718 


292 


1490 


GTVKTS VATPITAGHSC S S GGVLQVKSPATQS 

GFKFTSKMEDFNMESDSFEDFWKGEDLSNYS 

YSSTLPPFLLDAAPCEPESLEINKYFVVIIYAL 

VFLLSLLGNSLVMLVILYSRVGRSVTDVYLL 

NL ALADLLFALTLPI WAASKVNG WIFGTFL C 

KVVSLLKEVNFYSGILLLACISVDRYLAIVHA 

TRTLTQKRYL VKFICLSI WGL SLLL ALPVLLFR 

RTVYSSNVSPACYEDMGNNTANWRMLLRIL 

PQSFGFIVPLLIMLFCYGFTLRTLFKAHMGQK 

HRAMRVIFAVVLIFLLCWLPYNLVLLADTLM 

RTQVI QETCERRNHIDRALDATEILGILHSCLN 

PLIYAFIGQKFRHGLLKILAIHGLISKDSLFKDS 

RPSFVGSSSGHTSTTL 


1045 


2395 


A 


8724 


254 


3184 


FRANLAITVANRRGAQGGKMHTCCPPVTLEQ 

DLHRKMHS WMLQTL AFA VT SL VL S C AETID Y 

YGEICDNACPCEEKDGILTVSCENRGIISLSEIS 

PPRFPI YHLLLSGNLLNRL YPNEF VN YTG A SIL 

HLGSNVIQDIETGAFHGLRGLRRLHLNNNKL 

ELLRDDTFLGLENLEYLQVDYNYISVIEPNAF 

GKLHLLQ VLILNDNLL S SLPNNLFRF VPLTHL 

DLRGNRLKLLPYVGLLQHMDKVVELQLEEN 

PWNCSCELISLKDWLDSISYSALVGDVVCETP 

FRLHGRDLDEVSKQELCPRRLISDYEMRPQTP 

LSTTGYLHTTPASVNSVATSSSAVYKPPLKPP 

KGTRQPNKPRVRPTSRQPSKDLGYSNYGPSIA 

YQTKSPVPLECPTACSCNLQISDLGLNVNCQE 

RKIESIAELQPKPYNPKKMYLTENYIAVVRRT 

DLLEATGLDLLHLGNNRISMIQDRAFGDLTN 

LRRLYLNGNR1ERLSPELFYGLQSLQYLFLQY 

NLIREIQSGTFDPVPNLQLLFLNNNLLQAMPS 

GVFSGLTLLRLNLRSNHFTSLPVSGVLDQLKS 

LIQIDLHDNPWDCTCDIVGMKLWVEQLKVG 

VLVDEVICKAPKKFAETDMRSIKSELLCPDYS 

DVVVSTPTPSSIQVPARTSAVTPAVRLNSTGA 

PASLGAGGGASSVPLSVLILSLLLVFIMSVFVA 

AGLFVLVMKRRKKNQSDHTSTNNSDVSSFN 

MQYSVYGGGGGTGGHPHAHVHHRGPALPK 

VKTPAGHVYEYIPHPLGHMCKNPIYRSREGN 

SVEDYKDLHELKVTYSSNHHLQQQQQPPPPP 

QQPQQQPPPQLQLQPGEEERRESHHLRSPAYS 

VSTIEPREDLL SP VQD ADRF YRGILEPDKHC ST 

TP AGNSLPEYPKFPC SPAA YTFSPN YDLRRPH 

QYLHPGAGDSRLREPVLYSPPSAVFVEPNRNE 

YLELKAKLNVEPDYLEVLEKQTTFSQF 


1046 


2396 


A 


8736 


28 


452 


SPSAAGGLAWVSLALGSGSRGRDHSGSGVGT 
AMAGALVRKAADYVRSKDFRDYLMSTHFW 
GP V AN WGLPIAAINDMKKSPEII SGRMTFALC 
CYSLTFMRFAYKVQPRNWLLFACHATNEVA 
QLIQGGRLIKHEMTKTASA 


1047 


2397 


A 


8741 


673 


924 


ALPGTPQQTVTLNTDGKVKSFTSPHSNPNLPP 
AKFFT SLQ SLN WS SHLPP SPATE SVGKRGNAK 
PPTTKLLHS SPL WNFF AQ QL 


1048 


2398 


A 


8747 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKR 
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nucl- 
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seq- 
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seq- 
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amino acid 
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of peptide 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine s G^Glycine, H=Histidine, 
Wsoleucine, K— Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W-Try ptop h an . 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \~possible 
nucleotide insertion 














VAVPNGQPPSAARYMPREVPPRFRCQQDHK - 

VLLKRGQPPPPSCMLLGGGAGPPPCTAPGAN 

PNNAQVTGALLQSESGTAPDSTLGGAAASNY 

ANSTWGSGASSNNGTSPNPIHIWDKVIVDGS 

DMEE WPCI ASKDTES S SENTTDNNS ASNPGSE 

KSTLPGSTTSNKGKGSQCQSASSGNECNLGV 

WKSDPKAKSVQSSNSTTENNNGLGNWRNVS 

GQDRIGPGSGFSNFNPNSNPSAWPALVQEGTS 

RKGALETDNSNSSAQVSTVGQTSREQQSKME 

NAGVNFWSGREQAQIHNTDGPKNGNTNSL 

NL S SPNPMENKGMPFGMGL GNTSRSTD AP S Q 

STGDRKTGSVGSWGAARGPSGTDTVSGQSNS 

GNNGNNGKEREDSWKGASVQKSTGSKNDS 

WDNNNRSTGGSWNFGPQDSNDNKWGEGNK 

MTSGVSQGEWKQPTGSDELKIGEWSGPNQPN 

S STG AWDNQKGHPLLENQGNAQ APC WGRS S 

SSTGSEVEGQSTGSNHKAGSSDSHNSGRRSY 

RPTHPDCQAVLQTLLSRTDLDPRVLSNTGWG 

QTQIKQDTVWDIEEVPRPEGKSDKGTEGWES 

AATQTKNSGGWGDAPSQSNQMKSGWGELS 

ASTEWKDPKNTGGWNDYKNNNSSNWGGGR 

PDEKTPSSWNENPSKDQGWGGGRQPNQGWS 

SGKNGWGEEVDQTKNSNWESSASKPVSGWG 

EG GQNEIGT WGNG GNA S L ASKGG WED CKRS. 

PAWNETGRQPNSWNKQHQQQQPPQQPPPPQ 

PEASGSWGGPPPPPPGNVRPSNSSWSSGPQPA 

TPKDEEP SGWEEPSPQ SISRKMDIDDGTS A WG 

DPNSYNYKNVNLWDKNSQGGPAPREPNLPTP 

MTSKSASDSKSMQDGWGESDGPVTGARHPS 

WEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMG 

LLSQTEDNPSSKMDLSVGSLSDKKFDVDKRA 

MNLGDFNDIMRKDRSGFRPPNSKDMGTTDS 

GPYFEKGGSHGLFGNSTAQSRGLHTPVQPLN 

SSPSLRAQVPPQFISPQVSASMLKQFPNSGLSP 

GLFNVGPQLSPQQIAMLSQLPQIPQFQLACQL 

LLQQQQQQQLLQNQRKISQAVRQQQEQQLA 

RMVSALQQQQQQQQRQPGMKHSPSHPVGPK 

PHLDNMVPNALNVGLPDLQTKGPIPGYGSGF 

S SGGMD YGMVGGKEAGTESRFKQ WTSMME 

GLPSYATQEANMHKNGAIVAPGKTRGGSPY 

NQFDIIPGDTLGGHTGPAGDSWLPAKSPPTNK 

IGSKSSNASWPPEFQPGVPWKGIQNIDPESDP 

YVTPGSVLGGTATSPIVDTDHQLLRDNTTGS 

NSSLNTSLPSPGAWPYSASDNSFTNVHSTSAK 

FPDYKSTWSPDPIGHNPTHLSNKM WKNHI SS 

RNTTPLPRPPPGLTNPKPSSPWSSTAPRSVRG 

WGTQDSRLASASTWSDGGSVRPSYWLVLHN 

LTPQIDGSTLRTICMQHGPLLTFHLNLTQGTA 

LIRYSTKQEAAKAQTALHMCVLGNTTILAEF 

ATDDEVSRFLAQAQPPTPAATPSAPAAGWQS 

LETGQNQSDPVGPALNLFGGSTGLGQWSSSA 

GGSSGADLAGASLWGPPNYSSSLWGVPTVED 

PHRMGSPAPLLPGDLLGGGSDSI 


1049 


2399 


A 


8748 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTF 
LPPSSLPPFLQIVDSSSSACTLDSFFPFLAPWDS 
PQDCGFKDHQPLTLQALTVELARWTLMLLLS 
TAMYGAHAPLLALCHVDGRVPFRPSSAVLLT 
ELTKLLLCAFSLLVGWQAWPQGPPPWRQAA 
PFALSALLYGANNNLVIYLQRYMDPSTYQVL 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine., K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V— Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion. \=possible 
nucleotide insertion 














SNLKIGSTAVLYCLCLRHRLSVRQGLALLLL 

MAAGACYAAGGLQVPGNTLPSPPPAAAASP 

MPLHITPLGLLLLILYCLISGLSSVYTELLMKR 

QRLPLALQNLFLYTFGVLLNLGLHAGGGSGP 

GLLEGFSGWAALVVLSQALNGLLMSAVMKH 

GSSITRLFWSCSLVVNAVLSAVLLRLQLTAA 

FFLATLLIGLAMRLYYGSR 


1050 


2400 


A 


8758 


3 


1660 


WVSSMGFEELLEQVGGFGPFQLRNVALLALP 

RVLLPLHFLLPIFLAAVPAHRCALPGAPANFS 

HQDVWLEAHLPREPDGTLSSCLRFAYPQALP 

NTTLGEERQSRGELEDEPATVPCSQGWEYDH 

SEFSSTIATESQWDLVCEQKGLNRAASTFFFA 

G VL VG A VAFG YLSDRFGRRRLLL VA YVS TL V 

LGLASAASVSYVMFAITRTLTGSALAGFTHV 

MPLELE WLDVEHRTVAGVLS STF WTGGVML 

LALVGYLIRDWRWLLLAVTLPCAPGILSLWW 

VPESARWLLTQGHVKEAHRYLLHCARLNGR 

PVCEDSFSQEAVSKVAAGERWRRPSYLDLF 

RTPRLRHISLCCVVVWFGVNFSYYGLSLDVS 

GLGLNVYQTQLLFGAVELPSKLLVYLSVRYA 

GRRLTQ AGTLLGTALAFGTRLLVS SDMKSWS 

TVLAVMGKAFSEAAFTTAYLFTSELYPTVLR 

QTGMGLTALVGRLGGSLAPLAALLDGVWLS 

LPKLTYGGIALLAAGTALLLPETRQAQLPETI 

QDVERKSAPTSLQEEEMPMKQVQN 


1051 


2401 


A 


8759 


515 


1625 


EIRTPV AVS S APS GDSEGDEEETTQDEVS SHTS 

EEDGGVVKVEKELENTEQPVGGNEVVEHEV 

TGNLNSDPLLELCQCPLCQLDCGSREQLIAHV 

YQHTAAVVSAKSYMCPVCGRALSSPGSLGR 

HLLIHSEDQRSNCAVCGARFTSHATFNSEKLP 

EVLNMESLPTVHNEGPSSAEGKDIAFSPPVYP 

AGILLVCNNCAAYRKLLEAQTPSVRKWALRR 

QNEPLEVRLQRLERERTAKICSRRDNETPEERE 

VRRMRDREAKRLQRMQETDEQRARRLQRDR 

EAMRLKJRANETPEKRQARLIREREAKRLKRR 

LEKMDMMLRAQFGQDPSAMAALAAEMNFF 

QLPVSGVELDSQLLGKMAFEEQNSSSLH 


1052 


2402 


A 


8763 


1106 


70 


RHGHGGRDRRGGGRVARPGGLGRYPGRGAA 
ASL VF VPTRRRSGP SGTAS VAAMAYHS G YGA 
HGSKHRARAAPDPPPLFDDTSGGYSSQPGGY 
PATGAD VAFSVNHLLGDPMANVAMAYGS SI 
ASHGBCDMVHKELHRFVSVSKLKYFFAVDTA 
YVAKKLGLLVFPYTHQNWEVQYSRDAPLPP 
RQDLNAPDLYIPTMAFITYVLLAGMALGIQK 
RFSPEVLGLCASTALVWVVMEVLALLLGLYL 
ATVRSDL STFHLLAYSGYKYVGMILS VLTGL 
LFGSDGYYVALAWTSSALMYFIVRSLRTAAL 
GPD SMG GP VPRQRLQL YLTLG AAAFQPLI1 Y 
WLTFHLVR 


1053 


2403 


A 


8768 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVF 
YFTSS S VNSSA YTIYMGKDKYENEDLIKHG W 
PEDI WFHVDKLS SAHV YLRLHKGENIEDIPKE 
VLMDCAHLVKANSIQGCK^INKVNVVYTPW 
SNLKKTADMDVGQIGFHRQKDVKIVTVEKK 
VNEILNRLEKTKVERFPDLAAEKECRDREER 
NEKXAQIQEIvnCKREKEEMKJOCREMDELRSY 
SSLMKVENMSSNQDGND SDEFM 


1054 


2404 


A 


8769 


344 


527 


REATTLACRNSCWVFSRCSLGACKPTVCSMP 
SLSRQGSQTLCLRLAEYCMESVDSQRLLLS 
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1055 


2405 


A 


8770 


430 


1104 


QQESPAAGAARMNCKEGTD S SCGCRGNDEK 
KMLKCVWGDGAVGKTCLLMSYANDAFPEE 
YVPTVFDHYAVTVTVGGKQHLLGLYDTAGQ 
EDYNQLRPLSYPNTDVFLICFSVVNPASYHNV 
QEEWVPELKDCMPHVPYVLIGTQIDLRDDPK 
TLARLLYMKEKPLTYEHGVKXAKAIGAQCYL 
ECSALTQKGLKAVFDEAILTIFHPKKKKKRCS 
EGHSCCSII 


1056 


2406 


A 


8773 


261 


332 


NPRIQLSGNSCCAGSCRVWLSEQ 


1057 


2407 


A 


S77S 


3 


477 


PAGIRHEQARGADRMGKCRGLRTARKLRSH 
RRDQKWHDKQYKKAHLGTALKANPFGGAS 
HAKGIVLEKVGVEAKQPNSAIRKCVRVQLIK 
NGKKITAFVPNDGCLNFIEENDEVLVAGFGR 
KGHAVGDIPGVRFKVVKVANVSLLALYKGK 
KERPRS 


1058 


2408 


A 


8808 


171 


881 


PGLSQEPSGSMETVVIVAIGVLATIFLASFAAL 
VL VCRQRYCRPRDLLQRYD SKPI VDLIGAME 
TQSEPSELELDDVVITNPHIEAILENEDWIEDA 
SGLMSHCIAILKICHTLTEKLVAMTMGSGAK 
MKTSASVSDIIVVAKRISPRVDDVVKSMYPPL 
DPKLLD ARTTALLL S V SHL VL VTRN ACHLTG 
GLDWIDQSLSAAEEHLEVLREAALASEPDKG 
LPGPEGFLQEQSAI 


1059 


2409 


A 


8809 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWC 

EGPRMLSWCPFYKVLLLVQTAIYSVVGYASY 

LVWKDLGGGLGWPLALPLGLYAVQLTISWT 

VLVLFFTVHNPGLALLHLLLLYGLVVSTALI 

WHPINKLAALLLLPYLAWLTVTSALTYHLWR 

DSLCPVHQPQPTEKSD 


1060 


2410 


A 


8810 


304 


381 


PKLSVYPLQSHHCLSEPFQSLVCCLA 


1061 


2411 


A 


8820 


1673 


848 


SCKTENLLEMWWFQQGLSFLPSALVIWTSAA 

FIFSYITAVTLHHIDPALPYISDTGTVAPEKCLF 

G AMLNIAA VL CI ATI Y VRYKQ VHAL SPEEN VI 

IKLNKAGL VLGIL S CLGLSI VANFQKTTLFAA 

HVSGAVLTFGMGSLYMFVQTILSYQMQPKIH 

GKQVFWIRLLLVIWCGVSALSMLTCSSVLHS 

GNFGTDLEQKLHWNPEDKGYVLHMITTAAE 

WSMSFSFFGFFLTYIRDFQKISLRVEANLHGL 

TLYDTAPCPINNERTRLLSRDI 


1062 


2412 


A 


8824 


1 


763 


GGAPPASVPARESPVS GAQGS SRTRGHKRAA 

GARAPQLCS S WQRRS APAMSRGLQLLLL SCA 

YSLAPATPEVKVACSEDVDLPCTAPWDPQVP 

YTVSWVKLLEGGEERMETPQEDHLRGQHYH 

QKGQNGSFDAPNERPYSLKIRNTTSCNSGTYR 

CTLQDPDGQRNLSGKVILRVTGCPAQRKEET 

FKKYRAEI VLLL AL VIF YLTLIIFTCKF ARLQ SI 

FPDFSKAGMERAFLPVTSPNKHLGLVTPHKT 

ELV 


1063 


2413 


A" 


8826 


147 


627 


CETSTS S AGHAPCRHAAQGPPAEPTGLRLCSE 
HQRLH A WPPGPRRPSL WPPKNGK WHS GKRT 
AGGRPQRRPSRRQSQRPSAWSGSPRMHSPGQ 
KCSLMCPIIRSQDSLSTAIFQRSPGANTGRALH 
C VL SKEMK S VQRSLGL SRIHL Q SKRKIIHF VL 
TR 


1064 


2414 


A 


8835 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDE 
LNKQVSELSQLYKEAQAELEDYRKRKSLEDV 
TAEYIHKAEHEKXMQLTNVSRAKAEDALSE 
MKSQYSKVLNELTQLKQLVDAQKENSVSITE 
HLQ VITTLRTAAKEMEEKI SNLKEHLASKE VE 
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VAKLEKQLLEEKAAMTDAMVPRSSYEKLQS 

SLESEVSVLASKXKESVKEKEKVHSEVVQIRS 

EVSQVKREKENIQTLLKSKEQEVNELLQKFQ 

QAQEELAEMKRYSES S SKLEEDKDKKINEMS 

KEVTKLKEALNSLSQLSYSTSSSKRQSQQLEA 

LQQQVKQLQNQLAECKKQHQEVISVYRMHL 

LYAVQGQMDEDVQKVLKQILTMCKNQSQK 

K 


1065 


2415 


A 


8841 


3 


663 


AAATAASLSPRGCRLRTPS SD VGPSRAPPPS A 

APLPTGRAQMSPSGRLCLLTIVGLILPTRGQTL 

KDTTS S S S AD ATIMDIQ VPTRAPD A V YTELQP 

TSPTPTWPADETPQPQTQTQQLEGTDGPLVT 

DPETHKSTKAAHPTDDTTTLSERPSPSTDVQT 

DPQTLKP S GFHEDDPFF YDEHTLRKRGLL V A 

AVLFITGIIILTSGKCRQLSRLCRNHCR 


1066 


2416 


A 


8853 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFG 

RRRRRGR V V S RKKM SLK S ERRG I H VD Q S D LL 

CKKGCG Y YGNPAWQ GFC SKC WREE YHKAR 

QKQIQEDWELAERLQREEEEAFASSQSSQGA 

QSLTFSKFEEKKTNEKTRKVTT VKKFFS AS SR 

VGSKKEIQEAKAPSPSINRQTSIETDRVSKEFIE 

FLKTFHKTGQEIYKQTKLFLEGMHYKRDLSIE 

EQSECAQDFYHNVAERMQTRGKVPPERVEKI 

MDQIEKYIMTRLYKYVFCPETTDDEKKDLAI 

QKRIRALRWVTPQMLCVPVNEDIPEVSDMVV 

KAITDIIEMDSKRVPRDKLACITKCSKHIFNAI 

KITKNEPASADDFLPTLIYIVLKGNPPRLQSNI 

QYITRFCNPSRLMTGEDGYYFTNLCCAVAFIE 

KLD AQ SLNLSQEDFDR YMS GQTS PRKQE AE S 

WSPDACLGVKQMYKNLDLLSQLNERQERIM 

NEAKKLEKDLIDWTDGIAREVQDIVEKYPLEI 

KPPNQPLAAIDSENVENDKLPPPLQPQVYAG 


1067 


2417 


A 


8855 


1372 


1513 


SNMREVGCGWLVPVIPAFWEAEVGGSLEARS 
LRQ AW ATKQDPI SKKK 


1068 


2418 


A 


8856 


1530 


1583 


PCRPGMECNSMISVHCNL 


1069 


2419 


A 


8857 


1530 


1583 


PCRPGMECNSMISVHCNL 


1070 


2420 


A 


8866 


293 


1675 


PYPQGGYPQGPYPQEGYPQGPYPQGGYPQGP 

YPQSPFPPNPYGQPQVFPGQDPDSPQHGNYQ 

EEGPPSYYDNQDFPATNWDDKSIRQAFIRKVF 

LVLTLQLSVTLSTVSVFTFVAEVKGFVRENV 

WTYYVSYAVFFISLIVLSCCGDFRRKHPWNL 

VALSVLTASLSYMVGMIASFYNTEAVIMAVG 

ITTA VCFT WIFSMQTRYDFTS CMG VLL VSM 

VVLFIFAILCIFIRNRILEIVYASLGALLFTCFLA 

VDTQLLLGNKQLSLSPEEYVFAALNLYTDIINI 

FLYILTIIGRAKE*PSSSSLCPLRWHGWPGPCP 

WHGSASCTSPLSCPQAQPREKDASLQPSCMY 

TADT S I WTRC GH SMAPL VLPPPPRGTKATFP C 

HLLSTHCCMSPVCQPTPGTGGSTRSRGEGLSQ 

EVRVHVFPPVPAPQPGVEHPSPPPHPPGVLPS 

GDMRSGGLIPVLSPE 


1071 


2421 


A 


8868 


2 


358 


ARGNTLYHLPRLCRKJLNLRWFSASTLYDVQH 
DDKMGSNTFFKRNDCRYVMISCKADMAYDN 
VRHPFMI* SI\KLIMEETYLNIIKAVYDRPTASII 
LNGEKLKVFPVRSGT*QGCSVWP 


1072 


2422 


A 


8870 


33 


658 


MESVLSKYEDQITIFTDYLEEYPDTDELVWIL 
GKQHLLKTEKSKLLSDISARLWFTYRRKFSPI 
GGTGP S SD AG WGCMLRCGQMML AQ ALICRH 
LGRDWSWEKQKEQPKEYQRILQCFLDRKDC 
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C Y SIHQN/IAQMG VGEGKSIGE WVLGPNT V\AQ~ 

GV*KNLA\LFDEW\NSLGLVYVSM\DNPSGSIA 

RFPKKLCRVLPLvSADTAGLrGP 


1073 


2423 


A 


8879 


146 


412 


DFSV* GDVDIEVTCPICLQLLTEPLSLNCGLRL 
*QVCITA*IKESVIISGG*SSSPVCHTTFQPANL 
RTSRYLPT* SIKSLGPDEPQEG 


1074 


2424 


A 


8884 


67 


435 


HLQGRSIRTLQLTGENEKNCEVSERIRRSGPW 
KEISFGDYICHTFQGDCWADRSPLHEAAAHG 
RLL ALKTLI AQG VN VNL WTL/DRV S SLHE ACL 
* GP VACAKPY WKMVPRHGGT VTGPPLLMV 


1075 


2425 


A 


8896 


1294 


248 


RSGDRNGLTHQLGGLSQGSRNQSYRSRSRSR 

SRERPSAPRGIPFASASSSVYYGSYSRPYGSDK 

PWPSLLDKEREESLRQKRLSERERIGELGAPE 

VWGLSPKNPEPDSDEHTPVEDEEPKKSTTSAS 

TSEEEKKKXSSRSKERSKKRRKKKSSKIIKHK 

KYSEDSD SDSD SETD S SDEDNKRRAK3CAKKK 

El^<Xia-IRSKICYIOCKRSKKSRKESSDSSSKES 

QEEFLENPWKDRTKAEEPSDLIGPEAPKTLTS 

QDDKPLNYGHALLPGEGAAMAEYVKAGKRI 

PRRGEIGLTR*RNCHHLNAQ VM* * VVSRHRR 

MEAVRTAKREPESTVLMRREPLHPFNPRRET 

KERE 


1076 


2426 


A 


8899 


146 


789 


GRSTEAEKEPAFDERTGKGRRLPRAGEFHG* E 

*APGPGPRSFQVSRKMPEEVPPGARKHPFSGKS 

FYLDLPAGKNLQFLTGAIQQLGGVIEGFLSKE 

VSYIVSSRREVKAESSGKSHRGCPSPSPSEVR 

VETS AM VDPKGSHPRPSRKP VD S VPL SRGKE 

LLQKAIRKQK* *CTVQQLSHCRLY\GEKTTAK 

RSQREHVQQQSQEHGKWPDLKGPR 


1077 


2427 


A 


8901 


352 


3 


AKIGAYKYIQELWRKKQSDVMHFLLRVRCW 
QYPALHRAGTEWQLSALHRAPRSTQPDKAC 
RLGYKAKQGYIIYRICVRRGGWKCPVPKAVT 
\YGKPVHHGVN*LKFAQSLQSVAEEQ 


1078 


2428 


A 


8905 


536 


781 


ACPAENREVPEMAAGQAPHAGPGAGPGQPA 
PALPFAATPGSRGQALCRGGRRRQHLHGPLH 
RP* QAAPALHAGCQL APHPPT 


1079 


2429 


A 


8912 


121 


376 - 


NLIWKLCVTERRLVILDNYDLASE/YEANKYI 
CNRIIQFKPGQDKYFTLGLPTGSTPL* CYPKLI 
EYNKNGHLSFKYVKTFSMDEY 


1080 


2430 


A 


8920 


381 


1788 


SSESPSDPGRMAMTWIVFSLWPLTVFMGHIG 

GHSLF S CEPITLRMCQDLP YNTTFMPNLLNH Y 

DQQTAALAMEPFHPMVNLDCSRDFRPFLCAL 

YAPICMEYGRVTLPCRRLCQRAYSECSKLME 

MFGVPWPEDMECSRFPDCDEPYPRLVDLNLA 

GEPTEGAPVAVQRDYGFWCPRELKIDPDLGY 

SFLHVRDCSPPCPNMYFRREELSFARYFIGLIS 

IICLSATLFTFVTFLIDVTRFRYPERPIKCYAV 

WHMMVSLIFF\IGFLLEDRVACNA\SIPAQYKA 

STVTQ GSHNKACTMLFM3L YFFTMAG S V W W 

VILTIT WFL AAVPK WGSEAIEKKALLFHA S A 

WGIPGTLTIILLAMNKIEGDNISGVCFVGLYD 

\m AT DVT?\n A T)T f^T \f\7\7'\rf~ i \ 7CT T T A Z -1 TTCT XTT> 

VJJ/YJUKi r V L*Puf J-A^-L Y V V \KjW bl_»L»lj AAjlio.LJNR 

VRIEIPL*KENQDKLVKFMIRIGVFSILYLVPLL 
VVIGCYFYEQAYRGIWETTWIQERC 


1081 


2431 


A 


8922 


56 


420 


EERTKMSTGPDV KATVGDIS SDGNLNVAQEE 
CSRKGIVDEFFPLLSN* CIWTQPQGYPQSSYG 
TLANFVF\CSVRHGLALILQLCNFSIYTQQMN 
LSLAIPAMVNNTAPPSQPNASTERPST 


1082 


2432 


A 


8923 


355 


1079 


PFGTPS STMAVVKNKCLMKGGKKG VKKK V V 
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GPFSKKDQYDVKAPAMFNIRNTGK/TLVART 

QGTQIASDGLKGLLFEVSLADLQNDEVAFRK 

FKLITEDVQDKNCLTNFYGMDLTCDKICSMV 

EKWSTMIEAHVDVKTTDGYFFHLFCVGFTKK 

HNNQILKTS YA*HQQS/RQIQKKMMEIMT* E V 

QTNDLKEVVNKXIPDNIGKDTEKV/CPIYPLH 

DVFIRKVKMLENPGFER\MELRGGGSSS 


1083 


2433 


A 


8948 


28 


385 


LTWPQPHIPSCPAMSEETLQSKLAAAKKKLP 
WGAVQGSRAMSDLLLLLLDLTLLLLLMLLGF 
AGYSGQLAGVAVSAGSPPI/RYKFHVEPYGET 
GWLLT/ESCSISPKLCSIAVH*DNPAWF 


1084 


2434 


A 


8950 


156 


318 


HYTPINTDTIENSENNKCW+GY+EWGLIHHW 
WGGKRVQPFWKRVWQKRTLNLRV 


1085 


2435 


A 


8956 


16 


413 


HMGQLGYFIQCWWECKRLISF\WKTI*QSPAK 
* TIYTS YDTAIPIS/GI/YPKRMS SKCHQETC AR 
MFILAPFTATIKGKQLTCPLVEERIDY\MWYS 
HKY YIKVKRNL* VTITH\T WVNLNILMFEIIL W 
YSHKYY 


1086 


2436 


A 


8962 


868 


1026 


H* K1LQ VGRAQRAHX SRL* S QLLRRLRHESHL 
NPGARGC SE ARLHRCTP AWTT 


1087 


2437 


A 


8985 


58 


330 


LH VKHLGHFQL VFSE VICHCILMP VS * ELQRL 
*ERSVCAFHVCIQTYVCLQVYACMCVYYICM 
FVYSVYGCGLCTCVCMDVYICVCVQEFL 


1088 


2438 


A 


8989 


394 


404 


N * K WILH VN VRIQ SIFF/IKRNQK/IN SHELKLD 
KKFLDMMSNA* STKKHDKLD/LIKFKT/LC S A 
KYT VKRIKIHPTDLEKMLRNHL SDKD * YS/GV 
YBCDLSKLNRRKTE/S*/VKKWVICDLSRYFIKE 
VI SMENKHKKIF STS 


1089 


2439 


A 


8991 


60 


329 


M ALTPESP S S FP GL AATG S S VPEPPG GPNATL 
NSSWDSPTEPSSLEDLEATGTIGTLLSDMGVV 
G VEDNA YTLE VNSR YMRA VGIM* IHL 


1090 


2440 


A 


8996 


2 


351 


SNITITLT*MKKYDNTFC W* GCGQIG/T/LIYC 
WQESKFIQAFWSKIQQYLA*ISIHILFDPAFLFL 
GGYPGGTQSVFLTGVLVSSVFYNMKMLHTR 
LLIAALFIIVQYWKQSKDHY1 


1091 


2441 


A 


8997 


97 


456 


YPLPVCSYLSGPRGEHWNSLGGKSSCPLPLPT 
LVSSRFKISKVIVVGDLSVGKTCLINR*GGAG 
AELGRVGPSLARWAGSRSQHLVPSQWCKDS 
FDKNYKAPIGADFEMERFEVLGIPF 


1092 


2442 


A 


8999 


548 


811 


S SFIKRHILIFEDD WHQTTCCHHPHHPXF* RCQ 
FHIFYVSVQNSISPSLSVSSSHPDRPDHEVHQH 
RAAHHHQHGQGPLGHGLVARVG 


1093 


2443 


A 


9002 


3 


2745 


ALLGLQQPAQSLILSRSSVMGVRGLQGFVGS 

TCPHICTVVNFKELAEHHRSKYPGCTPTIWD 

AMCCLRYWYTPESWICGGQWREYFSALRDF 

VKTFTAAGIKLIFFFDGMVEQDKRDEWVKRR 

LKNNREI SRIFH YIKSHKE QPGRNMFFIPS GLA 

VFTRFALKTLGQETLCSLQEADYEVASYGLQ 

HNCLGILGEDTDYLIYDTCPYFSISELCLESLD 

TVMLCREKLCESLGLCVADLPLLACLLGNDII 

PEGMFESFRYKCLSSYTSVKENFDKKGNIILA 

VSDHISKVLYL YQGEKKLEEILPL/VTKQS SFL 

* RNGHSFTRT/INLHGFSKNPKV* *L WTNK* YP 

RVQTPNPGKKFPCVQMLNPGKKFPCVQALNP 

GEKFPCIHI/PEPRQEVPTCSDPEPRQEVPTCTG 

PESRREVPMCSDPEPRQEVPMCTGPEPRQEVP 

MCTGPEARQEVPMCTDSEPRQEVPMCTDSEP 

RQEVPMYTGSEPRQEVPMYTGPESRQEVPMY 

TGPESRQEVLIRTDPESRQEIMCTGHESKQEV 
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/=possible nucleotide deletion, V=possible 
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PICTDPISKQEDSMCTHAEINQKLPVATDFEFK 

LEALMCTNPEIKQEDPTNVGPEVKQQVTMVS 

DTEILKVARTHH VQ AE S YL V YNIM S S GEIEC S 

NTLEDELDQALPSQAFIYRPIRQRVYSLLLED 

CQDVTSTCLAVKEWFVYPGNPLRHPDLVRPL 

QMTIPGGTPSLKILWLNQEPEIQVRRLDTLLA 

CFNL S S SREELQ AVESPFQ ALCCLLI YLF VQ V 

DTLCLEDLHAFIAQALCLQGKSTSQLVNLQP 

DYINPRAVQLGSLLVRGLTTLVLVNSACGFP 

WKTSDFMPWNVFDGKLFHQKYLQSEKGYA 

VE VL/CRTK * ISAHQIPQPEGSRLQGLHEGEQT 

HHWPSPLGLTPRREVGKTGLQLPQDGLWV 


1094 


2444 


A 


9021 


97 


834 


AREACRAKTDFPGRRFRLWPSCCCRVIVGAE 

T*H\MAEPVSPLKHFVLAKKAITAIFDQLLEFV 

TEG SHFVEATYKNPELDRIATEDDLVEMQGY 

KDKLSIIGEVLSRRHMKVAFFGRTSSGKSSVI 

NAMLWDKVLPSGIGHITNCFLSVEGTDGDKA 

YLMTEGSDEKKSVKTVNQLAHALHMDKDLK 

AGCLVRVFWPKAKCALLRDDLVLVDGPGTD 

VTTELDSWIDKFCTKSSTREITNSGSDT 


1095 


2445 


A 


9022 


1 


537 


LVLNSRVEDFVPPEGAGRTLPFALRPLAACW 
LLHRRARRSSALCPRPRSWGVSGGEGAGARE 
P*ITSSSCCLSAA/SHLSIQSPNMAGARRRIRPQ 
L AKEKIEG CHICT S VTPGEPQ VFLGKDKAFTF 
D Y VFDID S QQEQI YIQ CIEKLIEGCFEG YN AT V 
FAYGQT\GAGKTYTMGTGFD 


1096 


2446 


A 


9029 


1 


285 


FFFFNVCKSPKVPKPGCICEESTGTLFKNTLISL 
GQHSETPSLKKK\LAGYSGMCL*SQVLRRLRQ 
EDCLSPGGGNCRES* SCPYTPAWITERDPV 


1097 


2447 


A 


9032 


716 


357 


ARSTGFWGEILWCGFLKRSLALSPRVKCSGAI 
LAHCOTRHAGFPPLSCLSLPNRWEYRRPPARP 
GKFFLVFLVETGFQC/G*DGLDLLTSRSACLG 
LPKCWDYRREPAASIIFQTTFFINSK 


1098 


2448 


A 


9038 


230 


652 


KVVVMSCEDINISGSFYRNKLKYLAFLCKRTS 
TNPSQGPYHLWVPSHIFWQTTCGRLPHKTKQ 
G* AALDHLKVFDRIPLPYDKKKQMAVS ATLE 
V VRPKP* RKF AYLGH WAQKVD WKYQ AMT A 
TMGEKRKVYYQKICYQKK 


1099 


2449 


A 


9043 


185 


372 


IIFYSHQQCMRV/WQGCGDIETLIHCW*E*KII 
HSL/WK/T V* QFLKRLYLHLPHNS VIAFLGISP 
RKIKTCPQNSCTSMLINAIHNDQKWKKINI 


1100 


2450 


A 


9045 


763 


584 


RQSLAL SPRLECS GTISAHCRLCPL VFTPLSCL 
SLT S S WD YRRPPPHP ANFL YFK* RRGF 


1101 


2451 


A 


9050 


275 


2 


LFFLRKVSNQFLSPSLLPVNFQGFVFAFLLLLL 
FLL/FEMESLPVA/RVECSGTISAHCNLCLPGSS 
DSPASAS*VAGITDMCRYTQLILFHAS 


1102 


2452 


A 


9053 


449 


1224 


KTSMF WKFDLH S SSHIDTLLERED VTLKELM 

DEEDVLQECBCAQNRKLIEFLLKAECLEDLVSF 

IV* EEPPQDMDEKIRYKYPMS CELLTSD VSQM 

NDRLGEDESLLMKLYSFLLNDSPLNPLLASFF 

SKVLSILISRKPEQIVDFLKKKHDFVDLIIKHIG 

TSAIMDLLLRLLTCIEPPQPRQDVLN/WFKVQ 

RNL*HST*NVMDISKYVNLHWGLNKSHSLL* 

LLLQCVLQWLNEEKIIQRLVEIVHPSQEEDVS 

SLV 


1103 


2453 


A 


9058 


403 


3 


GLHV YDFQ V YREHILTLN VKKC S VSF WGLRE 
WLYLQMYEHKSPRFPIIKMTDITKC W* GC\GA 
AGMQI/H/CW\WCVNVGKFWEMS*YYLLKXSI 
ST/P YDPAIPLL GI YL* ETRV YIHPKTCMRMLI A 
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APFVLAVNC 


1104 


2454 


A 


9064 


75 


393 


KWLFSSLMTGRGDIIGHLKWLDCRNNCSSFPI 
KRNRQTHSTESNKLKAGHSFGYN*LIH*NS\V 
KTDCGCGANSKGVVVVMKV\KTAQQKQTTS 
YMQIGTTKNSRAT 


1105 


2455 


A 


9065 


366 


778 


DLLILRNLAFPELKRRNCISRFYLAYHLHKIYS 
RSILLCNNCSGFYILSL*QYDVFFFNYFFFRDR 
AWPCCPGWSAAWLTIVILAHYRRPGLERSCC 
LSLSSSWDHRRVPPCPANF*/YFSMGFTAFPRL 
VLNS*TQGI 


1106 


2456 


A 


9083 


673 


816 


ESGSLIH*WWENKPAQPLWWEI*QHVQKLPT 
HFPCDPAIPLLGICPED 


1107 


2457 


A 


9086 


580 


18 


KPSSGSFIRAIYIFLSTAHVPALFSVLVRTKLT* 

AFSQSSVLWAHKQQKTSLSLVIR/ERLQIKTA 

VRENFLPIRLAKILKLDNVKCWQG/SGSNMSL 

I/HCWWEYNVIHnWNSVTFPRKVEHVYITYA 

PEISVR*IHGGLPTLVHQETHTSVFRGAPSVIP 

ETR\CRPTKESINKLLHIYTMEHYGDENK 


1108 


2458 


A 


9093 


540 


1 


GGNDC S VTPTTEPGRKEIT* KRKF*EKTDRLP 

GA/PPSRTPPTPYPCPHGDRLLPPSRPLPAGPA 

SAFPPAERSRGHRRASL* RARWS AA VPRRS A 

GSASEPVQSRWLRLPVGSDSPPAVPVRVCPAP 

DSRPAAPGSRLPDPGLDSPAPSRTPSSSVD*GG 

QRPPPPSGDSLSPPGCCRY 


1109 


2459 


A 


9099 


1255 


1425 


HES YHVNPNLCNPVAPTSGAHSIG*K WPS WL 
G A V AH S CNP STL VGRGGR1TRG QELR 


1110 


2460 


A 


9103 


242 


70 


EEQFFFFAVGMFP*VDFLAPASGELWDRLRLT 
C SRPFTRHQ SFGL AFLRVC S SLD SLDD S V VGP 
S ALLSS VL/NQGGRN VLEAREAAKHPTI* RQS 
LLRKQRNKRMAIP 


1111 


2461 


A 


9110 


189 


121 


SFLSVRLECNGAIMAHCALPLPG 


1112 


2462 


A 


9113 


100 


910 


RRRGGGSRPRRTPVPAPGPGPSFGMDVRFYP 
AAAGDPASLDFAQCLGYYGYSKFGNNNNYM 
NMAEANNAFF AASEQTFHTP SLGDEEFEIPPIT 
PPPESDPALGMPDVLLPFQALSDPLPSQGSEFT 
PQFPPQSLDLPSITISRNLVEQDGVLHSSGLHM 
DQ SHTQ V S Q YRQDP SLIMR\P S ST* PD AARS G 
VMPPAQLTTINQSQLSAQLGLNLGGASMPHT 
SPSPPASKS ATPSPSS SINEEDADEANRAIGEK 
RAAPDSGKKPKTPKK 


1113 


2463 


A 


9120 


3452 


3051 


FLRPSFALVPQAGVQWCALSWLQPPSPRFK*F 

SCLSLPSSWDYRHVPPRPANFFVLLVETGFLH 

VGQAGHEPLTSGDPPASASQSAGITGVSHQA 

WPSFFIFSRDTVLLCCSGWSRTSGLKQSACLS 

LLKCWDY 


1114 


2464 


A 


9122 


152 


377 


NQLPLQQWTFFIYETGFCSVAQAGVQCRDHS 

SLHP*PPG\SSDPPAPPS*VLGITGQRYHACLII 

YLYVQTVPQRV 


1115 


2465 


A 


9124 


553 


981 


QRPLLRQQLGS WPTCRSLEGDL ASPW* * RLPG 
SPRMRRS GT/ATLNLPL SP QGT VRTA VEFQ VM 
TQTQSLSFLLGSSASLDCGFSMAPGLDLISVE 
WRLQHKGRGRGDLHLPDHHLS VPS SADHPA 
QQPSQFNGRNLYFLPLFR 


1116 


2466 


A 


9135 


48 . 


410 


SASHEPAEHDGGADSLSASQPPRPAGRPAGA 
QHVHVPPWTDVLAGQDRRAPTAGDGAPWP 
APGGHVPSTRPHDPAEFHADEAAGRGGRGLQ 
PAAPHALPAGLPHGPPAPA/PAEGGGTP*GSA 
GAGGP* GSPAGRACGAAGCRPRPPRPAAS S A 
*NSAGS* GLVEGT*PPGAGHGAPSPAVGARLS 
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CPARTSVQGGTWTC*APAGRPAGLGGWEAE 
RESAPPSCSAGS*DAD*GAEPWGAGSRSWGS 


1117 


2467 


A 


9141 


380 


939 


KSGHWAKECLQPRIPPRPCPICVGPHWKSDCP 

TCPGAVPRAPGTLPQGSLTDSFPDLLSLVAED 

* CCLMASEAS WTIT\ELWVTLTVEGKS VP/CL 

NTEATHSTLPSFQGPVSLASITWGIDGQASKP 

LKTPQLWCQLGQYSFMHYFLVIPTCPVPLLG* 

GILTKLSAFLTIPRLQPHLIAALSPSS 


1118 


2468 


A 


9154 


471 


2 


AAGQVVVEVTSHLYLCITSDAAGLRLLPPAES 
ERGEGGHCP AE APLPPRPQ Y CL AKHPLLRKLP 
EEKIKLDPYLTQHTKINSKQIKYLS/VRAKTTQ 
LVEGNIG VNLQNTELKQH* INGFLDTTPEAQE 
TKEKTNKLNFIKKVKRQLAEWEKIFQIA 


1119 


2469 


A 


9155 


2 


3187 


ACPRLARRRRRVRSLRRRRGWLRARWSRGQ 

NNMAARRITQETFDAVLQEKAKRYHMDASG 

EAVSETLQFKAQDLLRAVPRSRAEMYDDVHS 

DGRYSLSGSVAHSRDAGRESLRSDVFSGPSFR 

SSNPSISDDSYFRKECGRDLEFSHSNSRDQVIG 

HRKLGHFRSQDWKFALRGSWEQDFGHPVSQ 

ESSWSQEYSFGPSAVLGDFGSSRLIEKECLEK 

ESRDYDVDHPGEADSV/LRGGSQVQARGRAL 

NIVDQEGSLLGKGETQGLLTAKGGVGKLVTL 

RNVSTKKIPTVNRITPKTQGTNQIQKNTPSPD 

VTLGTNPGTEDIQFPIQKIPLGLDLKNLRLPRR 

KMSFDIIDKSDVFSRFGIEIIKWAGFHTIKDDIK 

FSQLFQTLFELETETCAKMLASFKCSLKPEHR 

DFCFFTIKFLKHSALKTPRVDNEFLNMLLDKG 

AVKTKNCFFEIIKPFDKYIMRLQDRLLKSVTP 

LLMACNA YEL S VKMKTLSNPLDL AL ALETTN 

SLCRKSLALLGQTFSLASSFRQEKIL*AVGLQ 

DIAPSPAAFPNFEDSTLFGREYIDHLKAWLVS 

SGCPLQVKKAEPEPMREEEKMIPPTKPEIQAK 

APSSLSDAVPQRADHRWGTIDQLVKRVIEGS 

LSPKERTLLKEDPAYWFLSDENSLEYKYYKL 

KLAEMQRMSENLRGADQKPTSADCAVRAML 

YSRAVRNLKKKLLP\WQRRGLLRAQG\LRG\ 

WKARRA\TTGTQTLLFLRAPGLKHHGRQAPG 

LSQAKPSLPDRNDAAKDCPPDPVGPSPQDPSL 

EASGPSPKPAGVDISEAPQTSSPCPSADJDMKT 

METAEKLARFVAQVGPEIEQFSIENSTDNPDL 

WFLHDQNSSAFKFYRKKVFELCPSICFTSSPH 

NLHTGGGDTTG S QE SP VDLMEGE AEFEDEPP 

PREAELESPEVMPEEEDEDDEDGGEEAPAPG 

GAGKSEGSTPADGLPGEAAEDDL AGAPAL S Q 

AS SGTCFPRKRI SSKSLKVGMIPAPKRVCLIQE 

PKGECPPVGTVASSTVLGWWAVRVRRDRWR 

HFNPKEFCAPLQNVSRHSCFPVV 


1120 


2470 


A 


9163 


124 


207 


PPRACRPCPRACPCPPT*KCSQPVSWPC 


1121 


2471 


A 


9166 


272 


523 


PMSSLQGCF YTFKCIIFKGIFLLLISNLIAF* *EK 
V/CSHITD SLKFIGKGWVGMVTHACNPGTLG 
G* GGWIA* VREFETSLGNM 


1122 


2472 


C 


9170 


442 


236 


MNRRRFLRPADCIISGMRGTENGACSEGESQI 
HCGAGGEGVQLVHVVNQPENGCLQFDSTHIT 
FSKRQN* 


1123 


2473 


A 


9171 


10 


423 


MVDRSPLLTSVIIFYLAIGAAIFEVLEEPHWKE 
AKKNYYTQKLHLLKEFPCLGQEGLDKILEVV 
SDAAGQGVAITGNQTFNNWNWPNAMIFAAT 
VITTIGYGNVASKTPGGRLFCGFYGLFGVPFC 
LTWINALGKFFG 
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1124 


2474 


A 


9173 


3 


374 


GPSPSLLVLLPQEPGGTGTPVRAGAGAGMWL 
WEDQGGLLGPF S FLMLMLLLETRNPVN ACLL 
TG SLF VLL G VFSFEP VP S CRALQELKPRDRJ S A 
IAHRGGRHDPPENTLGAIR/QGS* * WSNRR 


1125 


2475 


A 


9179 


704 


188 


ESSSGLLFQCFQGIHVQKLTLQARPTLFSWWL 
CSKPPKETGELENAESGGDGGRRGGKQDNV 
AWWRRM\QKG\DFPWDDEDFPQSGPFGGQA 
LPMGFF YL YFRDPGREIT WKHF VQ Y YL ARGL 
VDRLEVVNKQS VRVIPAPGTS SE VRGEFKAE 
YCRHKFISCKNVVFYFFQ 


1126 


2476 


A 


9183 


153 


233 


MEYMAESTDRSPGHILCCECGVPISPN 


1127 


2477 


A 


9185 


1 


321 


LTGQLGSILLRVFSKSRAGLGARKLKAYRTM 
EYMAESTDRSPGHILCCECGVPISPNPAQYXCV 
ACLRS SFHI YHCIPKLFIHPFSKTS S S AFITPSH Y 
LTFFSTIS 


1128 


2478 


A 


9186 


183 


847 


VLKFLLLQTMDEQSQGMQGPPVPQFQPQKAL 

RPDMGYNTLANFRIEKKIGRGQ\FSEVYRAAC 

LVLDGVPVALKKVQIFDLMDAKARADCIKEID 

LLKQLNHPNVIKYYASFIEDNELNIVLELADA 

GDLSRMIKHFKKQKRLIPERTVWKYFVQLCS 

ALEHMHSRRVMHRDIKPANVFITATGVVKLG 

DLGLGRFFSSKTTAAHSLVGTPYYMSPERIHD 

NG 


1129 


2479 


A 


9190 


1 


370 


GTSWKIPSAAVSESSPNGAAYASGLPCGVRG 
PPWAGLALLPSPTLMALLRRPTVSSDLDNIDT 
RATT\KIRVVATITRARIEDMRHSATALTRPD 
ATTAQIPKLPVTTVCNRRANPGIPPSVL 


1130 


2480 


A 


9194 


131 


487 


AYLKRLP VPE SITGFARLTV SE WLRLLPFL G V 
LALLGYLAVRPFLPKKKQQKDSLINLKIQKEN 
PKVVNEINIEDLCLTKAAYCRCWRSKTFPAC 
DGSHNKHNELTGDNVGPLILKKKE 


1131 


2481 


A 

<> 


9201 


184 


605 


KELVDEKSERGRAMDPVSQLASAGTFRVLKE 
PL AFLRALELLF AIF AFATC GG Y S GGLRL S VD 
C VNKTESNL SIDI AFAYPFRLHQVTFEGVPTCE 
GKERHKL ALIGD S S S S AEFFGT VAGF AFL Y SL 
AATGVYIFFQNKY 


1132 


2482 


A 


9206 


1 


852 


GG GRAG AG SRDMGSTD SKLNFRKA VIQLTTK 

TQPVEATDDAFWDQFWADTATSVQDVFALV 

PAAEIRAVREESPSNLATLCYKAVEKLVQGA 

E S GCHSEKEKQI VLNC SRLLTRVLP YIFEDPD 

WRGFFWSTVPGAGRGGQGEEDDEHARPLAE 

SLLLAIADLLFCPDFTVQSHRRSTVDSAEDVH 

SLDSCEYIWEAGVGFAHSPQPNYIHDMNRME 

LLKLLLTCFSEAMYLPPAPES WQH/RTHWFS S 

FVSSENRHALPLFTSLLNTVCAYDPVEYGIPY 

NHLY 


1133 


2483 


A 


9208 


1165 


1463 


GPRARVQGFSGADIVKFMALGSMYLVLTLIV 
AKVLRGAEPCCGPLKNRVLRPCPLP/VPLPPP 
HPQPSRGNPVGCLPTYKVVYKLLSWPLHSNS 
NVYFIV 


1134 


2484 


A 


9210 


66 


1586 


MAGAGPKRRALSAPVAEEKEEAREKIMAAK 

RADGAAPAGEGEGVTLQGNITLLKGVAVIVV 

AIMG SGIF VTPTG VLKE AGSP GL AL W WAAC 

GVFSIVGALCYAELGTTISKSGGDYAYMLDV 

YGSLPAFLKJLWIELLIIRPSSQYIVALVFATYL 

LKPLFPTCPVPEEAAKLVACLCVLLLTAVNC 

YSVKAATRVQDAFAAAKLLALALIILLGFVQI 

GKGDVSNLDPNFSFEGTKLDVGNIVLALYSG 

LFAYGGWNYLNFVTEEMINPYRNLPLAIIISLP 
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I VTL V Y VLTNL A YFTTLSTEQMLS SEAVAVDF 

GNYHLGVMSWIIPVFVGLSCFGSVNGSLFTSS 

RLFFVGSREGHLPSILSMIHPQLLTPVPSLVFT 

CVMTLFYAFSKDIFSVINFFSFFNWLCVALAII 

GMIWLRHRKPELERPIKVNLALPVFFILACLF 

LIAVSFWKTTPWSVASDFTIILSGLPVYFFGV 

WWKNKPKWAPPGHLSPRPSCVRSSCMVVPQ 


1135 


2485 


A 


9216 


40 


410 


RDRLPP A YF CRP V VC V VTALDVG\SPE S QEM 
DLVAFEDVAVNFTQEEWSLLDPSQKNLYREV 
MQETLRNLASIGEKWKDQNIEDQYKNPRNNL 
RSLLGERVDENTEENHC GET S S QIPDDTLNK 


1136 


2486 


A 


9223 


3 


983 


RRRRRSRYRRCSRFPRPGPLAVSMPHAFKPG 

DL VF AKMKG YPH WP ARIDDI AD G A VKPPPN 

KYPIFFFGTHETAFLGPKDLFPYDKCKDKYGK 

PNKRKGFNEGL WEIQNNPHAS YS APPPVS SSD 

SEAPEANPADGSDADEDDEG\RGVMAVTAVT 

ATAASDRMESDSDSDKSSDNSGLKRKTPALK 

MSVSKRARKASSDLDQASVSPSEEENSESSSE 

SEKTSDQDFTPEKKAAVRAPRRGPLGGRKKK 

APSASDSDSKADSDGAKPEPVAMARSASSSSS 

S SS S SDSDVS VKBCPPRGRKPAEKPLPKPRGRK 

PKPERPPSSSSSD 


1137 


2487 


A 


9229 


21 


239 


LFPRLECRDPVTVNCTLNLPGSKNAPTTASQV 
GSTWNYRGGLPHPTNFF VKTGFRC SQAGLKL 
RGSREPPAWA 


1138 


2488 


A 


9231 


1664 


2 


TRSVGVNTCEVGVVTEPECLGPCEPGTSVNL 

EGIVWHETEEGVLVVNVTWRNKTYVGTLLD 

CTKHDWAPPRFCESPTSDLEMRGGRGRGKR 

ARSAAAAPGSEASFTESRGLQNKNRGGANGK 

GRRGSLNASGRRTPPNCAAEDIKASPSSTNKR 

KNKPPMELDLNSS SEDNKPGKRVRTNSRSTP 

TTPQGKPETTFLDQGCSSPVLIDCPHPNCNKK 

YKHINGLRYHQAHAHLDPENKLEFEPD SEDK 

ISDCEEGL SNVALECSEPSTSVS AYDQLKAPA 

SPGAGNPPGTPKGKRELMSNGPGSIIGAKAGK 

NSGKKKGLNNELNNLPVISNMTAALDSCSAA 

DGSLAAEMPKLEAEGLIDKKNLGDKEKGKK 

ANNCKTDKMPSKLKSARPIAPAPAPTPPQLIA 

IPTATFTTTTTGTIPGLPSLTTTVVQATPKSPPL 

KPIQPKPT1MGEPITVNPALVSLKDKKKKEKR 

KLKDKEGKETGSPKMDAKLGKLEDSKGASK 

DLPGHFLKDHLNKNEGLANGLSESQESRMAS 

BCAEADKV YTFTDNAPSPS IG S 


1139 


2489 


A 


9234 


207 


443 


TRRGQPWRRRAAAAGILPGREAAACLPSC/AS 

VTAAVSGLLVGYELGIISGALLQIKTLLALSC 

HEQEMGVSSLVIGALL 


1140 


2490 


A 


9238 


248 


328 


MAQGNNYGQTSNGVADESPNMLVYRKV 


1141 


2491 


A 


9242 


2 


535 


FVEAAVKMLGSLVLRRKALAPRLLLRLLRSP 

TLRGHGGASGRNVTTGSLGEPQWLRVATGG 

RPGTSPALFSGRGAATGGRQGGRFDTKCLAA 

ATWGRLPGPEETLPGQDSWNGVPSRAGLGMV 

WPWAAALVVHCYSKSPSNKDAALLEAARAQ 

WMQEVSRNRCALLHSAAVQEYGYGN 


1142 


2492 


A 


9245 


157 


466 


HLCFWFFVGLFLPEQQIMLFATLLRMAQGCD 
FALGNDFLNITTKAQA/TKEKLDKLDFIKIKTC 
CTSMDAIEKTEPLTKWTKAF VSHVS YKRLLF 
GICKEYSRQ 


1143 


2493 


A 


9247 


264 


115 


GLPQQTSTIQPPGTPDGARDFTSTIQPPGAPDG 
ARDSTSIIRMGPEIPPP 
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1144 


2494 


A 


9260 


1 


401 


KKVPGRLSEMSFSLNFTLP ANTTS SPVT\DCGP 
SLGLAAGIPLL VATALL VALLFTLIHRRRS S IE 
AMEE SDRPCEI SEIDDNPKI SENPRRSPTHEKN 
TMGAQEAHIYVKTVAGSEEPVHDRYRPTIEM 
ERRR 


1145 


2495 


A 


9264 


175 


411 


METI WI YQFRLIEIGD S T VGKS CLLHRFTQGRF 
PGLRSPACDPTVGVDFFSRLLEIEPGKRIKLLL 
WDTAGQERFISIT 


1146 


2496 


A 


9277 


592 


814 


MFTYLEGREGIKSQPKMEPHSVTVRLECSGMI 
SAHCSLNLPGTSD SPAS ASR/VAGTTGMRHHA 
WLIFAFLVETGF 


1147 


2497 


A 


9279 


1255 


2 


FRRGRRGEEEKEEEEEEEEGWVNGMENSHPP 

HHHHQQPPPQPGPSGERRNHHWRSYKLMIDP 

ALBCKGHHKLYRYDGQHF SLAMS SNRPVEIVE 

DPRVVGIWTKNKE\LELSVPKFKIDEFYVDQV 

PPKQVTFAKLNDNIRENFLRDMCKKYGEVEE 

VEILYNPKTKKHLGIAKVVFATVRGAKDAVQ 

HLHSTSVMGNIIHVELDTKGETRMRFYELVLV 

TGRYTPQTLPVGELDAVSPIVNETLQLSDALK 

RLKDGGLSAGCGSGSSSVTPNSGGTPFSQDTA 

YS SCRLDTPN S YG/ Q GTPLTPRLGTPFS QD S S Y 

SSRQPTPSYLFSQDPAVTFKARRHESKFTDAY 

NRRHEHHYVHNSPAVTAVAGATAAFRGSSD 

LPFGT VG GTGGS S GPPFKAQPQD S ATF AHTPP 

PAQATPAPGFR 


1148 


2498 


A 


9302 


1026 


6 


IASIQNADTMPGVGLLVSHFSTLVSRQRCPNY 

ADPQNLTDVSIFLLLEVSGDPELQPVLAGLFL 

SMCLVTVLGNLLIILAISPDSHLHTPMYFFFSN 

LSLPDV\GFTSTTVPK\MIVDI\QSRSRVISYAG 

CLTQKSLFAIFGGTEE\NMLLSVMAYDRFVAI 

CHPLYHSAIMNPCFCAFLVLLSFFFLSLLDSQL 

HSWIVLQFTIIKNVEISNFVCDPSQLLKFACSD 

SIINSIFI YFHKDPERQL VL AGLFL SMCL VTVL 

GNLIIILDVSPDSHLPTPMYFFLSNLSLPDIGFT 

STTVPKMIVDIQSHGRVIFYAGCLTQMSLFAIF 

GGMEERHAPECDGL 


1149 


2499 


A 


9303 


1 


699 


MASQEKDIFIGWGTIHLFRKPQRSFFGKLLRE 
FREVAADRSMGRYMLFGYINLICTGFLLMWC 
SSTNSIALTASYTYLTIFDLFSLMTCLISYWVTL 
RKPSPVYSFGFERLEVLAVFASTVLAQLGALF 
ILKE S AERFLEQPEIHTGRLL VGTF VALCFNLF 
TMLSIRNKPFAYVSEAASTSWLQEHVADLSR 
SLCGIIPGLS SIFLPRMNPF VLIDL AGAF ALCIT 
YMLIEI 


1150 


2500 


A 


9308 


797 


693 


DRSTSVTRAGVQWCSLGSLQPRTPGLLRSSCL 
SLP 


1151 


2501 


A 


9309 


205 


406 


VAIKELPVLWKWSKPTRXTAKEPPQTQQRAG 
SKTAAPPCQWSRMASEGPN1PCPGARHSDBCQ 
FLICTI 


1152 


2502 


A 


9314 


913 


504 


KPSPLITPPAVVLPPSAVLNLVNTFSSFPQVEV 
QGPLCGPRKGRLAVTIPFFGLS/LPKYMDHRR 
PPPHR\EIFFVFLAETGFHRASQAGPDLPTS/S/I 
PPTSA/FPKCWEYRSEPQCLPGCLSFSGILLDL 
GTNVSLRAA 


1153 


2503 


A 


9315 


392 


I 


HPHRPRPGFRSPARSSRPCPVLTSLLPPFPSPSP 
PADDLVKAGRDRKDPQVR/ERRLRPNPGRLG 
GPRVPRPARARS/CHQPRLTRVCPRSPPPEARA 
PAPAAPARGRGAPKRNRPRTDTRAPRGSSAR 
PGNS 
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1154 


2504 


A 


9321 


331 


433 


MPCI/QAQYGTPAPSPGPRDHSASDPLTPEFIK 
PT 


1155 


2505 


A 


9324 


180 


275 


MEEPQSDP S VEPPLS QETFSDLWKLLSENNVL 


1156 


2506 


A 


9326 


383 


619 


MISPSRTEGDPLPLPP/EGEGQEVRGFGGGPAK 

EAAQRHCRASVSILRMRRPGQGSSRPARVPL 

RGPDSHRLREPPPSPP 


1157 


2507 


A 


9327 


152 


292 


YERRGRSQGGGSHPAGAQPGGRAIGAGWQS 
KEPLWEGLQRSGSPLPG 


1158 


2508 


A 


9328 


1 


430 


QELKQGPNPLAPSPSAPSTSAGLGDCNHRVD 

LSKTFSVSSALAMLQERRCLYVVLTDSRCFL 

VCMCFLTFIQALMVSGYLSSVITTIERRYSLKS 

SESGLLVSCFDIGNLVVVVFVSYFRGRRRRP/ 

RVAAVGGLLDLEGGEMI 


1159 


2509 


A 


9334 


108 


383 


KGNQVNGNGNQLKRICI-IESMCPVSLTQNTVR 
LMEAGLPQKQAERADELFEAGLVIYVKLDER 
VLN AL\YSS VGLQ WFKESDL SHLRLLE1 SFR 


1160 


2510 


A 


9338 


2 


430 


F VGRPRGL SDRLEDLFL AGFRVGERLRTAAM 
KRYVRILLLGEGAEHVADPVPGGRGVPRGEA 
DHTDQELREEIHKANVERWHDVSQEATIEKI 
RTKWIPLV/RWGDHA/EGPVGIKSYLPSGRSM 
EAELPIMSQLTEIETCVEC 


1161 


2511 


A 


9341 


1 


390 


NSRVDDF VAPGL SEAGKLLGLEFPERQRLAA 
A VG/ C S PMSG VI SMS APFFLGKIID AI YTNPT V 
D YSDNLTRLCLGL SG VFLCGAAANAIRVYLM 
QTSRQRVVKRLRTSLFSSILGQEVAFSDKAGT 
GELI 


1162 


2512 


A 


9343 


84 


837 


QGRFRAFCWQRDFLQPPGMRLSALLALASKV 

TLPPHYRYGMSPPGSVADKRKNPPWIRRRPV 

VVEPISDEDWYLFCGDTVEILEGKDAGKQGK 

VVQVIRQRNWVVVGGLNTHYRYIGKTMDYR 

GTMIPSEAPLLHRQVKLVDPMDRKPTEIEWR 

FTEAGERVRVSTRSGRIIPKPEFPRADGIVPET 

WIDGPKDT SVED ALERT YVPCLKTL QEE VME 

AMGIKETRNNTRRSIGIEPGAEQLLPNFCPSLE 

G 


1163 


2513 


A 


9346 


967 


616 


DSLALSPRLECSGAISAHCNLTPPGFTPFSCLS 
LP S S W A YRC A S PHPDNFF VFL VES GFHH V GQ 
AGLKLLIS SDPPTS A/FPKC WD YRRD\ S SAP AT 
FSSYQRNNPDLILNDTIMFNIK 


1164 


2514 


A 


9347 


3 


1099 


S SFPTCMRTVFHSNTS VS SLLHRPGHVTPQLTI 

HGGWRHHRDHTAIDEWDFNPSKFLIYTCLLL 

F SVLLPLRLDGIIQ WS YWAVFAPIWL WKLLV 

VAGASVGAGVWARNPRYRTEGEACVEFKA 

MLIAVGIHLLLLMFEVLVCDRVERGTHFWLL 

VFMPLFFVSPVSVAACVWGFRHDRSLELEILC 

SVNILQFIFIALKLDRIIHWPWLVVFVPLWILM 

SFLCLVVLYYIVWSLLFLRSLDVVAEQRRTH 

VTMAISWmVVPLLTFEVLLVHRLDGHNTFS 

YVSIFVPL WL SLLTLMATTFRRKGGNHW WF 

AIRRDF/CQDQLPQPTGKPPPPPLTDHHGEKA 

LPLQNKDRGSWPASRGSPRLL 


1165 


2515 


A 


9362 


547 


991 


DVSIGPPLLRRPCSGREQTRSLSFPSDPESSFSP 
VPEGVRLADGPGHCKGRVEVKHQNQWYTV 
C QTG W SLRAAKV VCRQLRCGRAVLTvQKRC 
TKHAYGRKPIWL SQMAC SGPEPTLHDCPFRP 
LGEDTLFHVEYTSVHGRERLSAKD 


1166 


2516 


A 


9363 


201 


387 


PPILRWTPP S GKNFFFFFFFE SEF Y/S SPRVECS 
GAISAHLAHCNLCLPGSSDSPASAFQVAS 


1167 


2517 


A 


9368 


707 


1087 


AVLTPCLSPCSPSRIPRP\SRPYPGRRSLSHTPP 



311 



WO 01/57188 



PCT7US0 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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PRPLIL YAP AP\RPAGTAFIPH S HPPPPDLLRPT 
ATPA/TPCPSLPPPPRPLHPTQPSTALLPDPPPW 
PLPFPPPSS/RPPRPDCSTSYSPTFPPPT 


1168 


2518 


A 


9375 


511 


15 


MML SEETS AVRPQKQTRPNGAKLV WMLKGS 

PITVTSAVIIVLMLLMM/IFSPWLATHDPNAID 

LTARLLPPSAAHWFGTDEVGRDLFSRVLVGS 

QQSILAGLVVVATTGMIGSPLECLFGELGGRA 

DAIFMRVMDIMRS/IPSLVLTMEKTAALGPSL 

FNAMQASSEH 


1169 


2519 


A 


9377 


42 


410 


GNGR VAPRDPGA V AS AEPGLTTHDS G VNPN 
NSARRMEAMASGSNWLSGVNVVLVMAYWS 
LVFVLLFIFAKRQIMRFAMKSLRGPHGPVGH 
NAPKDLKEEIDILLSRVHNIKYEPXHLLADDDA 


1170 


2520 


A 


9378 


302 


1303 


GVSGFSASVLRQRRMEDELEPSLRPRTQIQGR 

ILLLTICAAGIGGTFQFGYNLSIINAPTLHIQEF 

TNETWQARTGEPLPDHLVLLMWSLIVSLYPL 

GGLFGALLAGPLAITLGRKKSLLWNNIFVVS 

AAILFGFSRKAGSFEMIMLGRLASWGVNAGV 

SMNIQP\MLPGGESAPKELRGAVAMSSAIFTA 

LGIVMGQVVGLSTTAATGLRGLVAGELEELEE 

ERAACQGCRARRPWELFQHRALRRQVTSLV 

VLGSAMELCGNDSVYAYASSVFRKAGVPEA 

KIQYAIIGTGSCELLTAVVSVSLEGALPPPAL 

WGGTPRSFALNQFTLQKKKK 


1171 


2521 


A 


9381 


2 


412 


RGP AS AQEDERART APLERVRARGRMTTS S A 
LFPSLLPCSWSTSNKYLAEFRAGKMSLKGTTE 
TPDKRKGLAY/IQQTDDSLIHFCWKDRTSGNV 
EDDLIIFPDDCEFKRLPQCPNGRVYVLKFKAG 
SKRLFFWMQEP 


1172 


2522 


A 


9384 


20 


355 


GWNGRSTEASPAAEAPHYPHKET\KAAMGTQ 
CTHGGKVRPDPHDMLTTVVHKIKLFVLCHSL 
LQLCAIMISDYLKSSIYTVEKRLGLFRPTSGLL 
ASFNEVGNTALIVLESY 


1173 


2523 


A 


9393 


430 


87 


LCQCIVPGQQKETFSLNPSSATVRFYL*LSLQ 
QRKEDQ*UL*YHLNKDCLHIFMSAITLYMKI* 
KIFVLFDFNIMFETPFYIPFIFLFSQNLKRIRQV 
IRPPISFSKINNGP 


1174 


2524 


A 


9397 


77 


374 


ERLEIGRLGGERGSGPASCLRVIDVSGMWDQ 
RLVKLALLQLLRAFYGIKVKGVRVHRDCGTF 
ES S STLIRVS * FGVPCNALAHFGVTHF* YILDF 
LGML 


1175 


2525 


A 


9399 


66 


397 


HESSRADRDKMDTRGSTYTDADPVNKSGGT 
AKMNKWSKGKVRDKLNNLVLFDTATYDKL 
CKEVPNYKLITLAVVSERLKIPGSLARAALHE 
LLSRGLI* L VIQHIAQ VI Y 


1176 


2526 


A 


9408 


2 


299 


LDLTHVLSLSISLTVTILGTTFGMVIPLLDVVY 
GERGYAQNGDF* DAQLDDYSFSCYSHAQVN 
GAPNSLTRA YDDP* VKISGLECQKVGALVE V 
KCLNL 


1177 


2527 


A 


9416 


2 


402 


CNFLRS SRIRVHSTPAASTMPPKVDPNEIKVV 
YLRCTGGE VRATSAL APKIGPLGLS SIKVG VD 
F V* ATGD WNVL1IS VILTIRILL SHiF V VPPFFCF 
DHLIAFWDLQSLIFLHVIFSLFITLLLFCFFSIF 


1178 


2528 


A 


9419 


142 


426 


TPLFDLWPRVVLSWLETVLTSLRTRRAASGPP 
ACRIMPTTVDDVLEHGGEVHFLQKQMLYLL 
ALI* DTFAPI Y VGI VFLGFTPDHRCRSPGVAEL 


1179 


2529 


A 


9420 


1450 


1655 


LSSAGTKMNLN* KN YWPGASAHACNPSTLG 

GQSRCITRSGDRDHPG*HGETPSVLKIQKISRA 

WWRAP 
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1180 


2530 


A 


9422 


176 


375 


HRPQTTRFDWKPRT*PQGK*GRLSSEISPASPP 
SRF SRSTKP VPPKADPPARQKLTG VLHAPLLK 
L 


1181 


2531 


A 


9436 


2 


274 


PIAASLRMYNLQPYTEENLICTAFATMVETVP 
IARTILDRLTGIPHGYCFVE* AD WATADKCVH 
IYNGKPLPGATPLLSLQLHQLAHLGS 


1182 


2532 


A 


9442 


3 


240 


VDKCSSKSIVLSEYCPHCMCSLSTDPKPFGQL 

SMILK*MGAGDEKISAMGKARVDHRELYLGL 

LYPTEDYKLTFRARH 


1163 


2533 


A 


9444 


384 


3 


LKDFQPWALHDWPLFCCCTFLLFLVLECFTR 
KGCSGWAPWLSLQCQHFGRPRWADHLRSGV 
RDQPGQYSKTTFLPKIQKXAGHSGAHL* S*LL 
ERMRWKNRLNPGGRSC SEPRWHHCTPGWAT 
ERG 


1184 


2534 


A 


9462 


391 


655 


LSGFKSLMPKIPLQYIYVRVRTTWSFCLPLDG 
RKLMLS*YSK*LT*KYNILPEYSRMTLPPGMV 
IHTCNPSTLGGRAGWIV*AQEFET 


1185 


2535 


A 


9467 


215 


566 


RCPMWQGQASRMDPAKAKDREASTCCSLA 
WWWGWECWVRALKLSSGPAGPLACWVAK 
KKSL SL SGP VYPSEKGAGL YVF* DRVSLCHPG 
WSAVVQFWLTAASNSCFSLLSSWDYRCA 


1186 


2536 


A 


9468 


275 


452 


HIPQLHTKTHYVPTRMVNKI*QIDNSKPWQR 
GG*TGILTHCW*ESKLVQPLWKIVWHYQ 


1187 


2537 


A 


9469 


388 


3 


E VAPGP S Q ILPRR VTD GGDRPQF SLP GPRLPQ 
S SRG AEPCL SNC IHSP APRKQRMGD S D Q * STP 
NPASPHPEAPQEPWDSASGSVGSFSLGRGAK 
ASS*VPGKGRGPRQGSELLAETILELFLALAN 
S 


1188 


2538 


A 


9471 


124 


397 


TMDKKNRHGNSLDMASEIHMTGPMCLIENTT 
GRLMANPEALKIL S AITQPMVEEAI AGL YRAC 
* FYLTNNLAGMKKGLCLGSTEQ AHTIGI 


1189 


2539 


A 


9480 


584 


769 


GH VQ S QHFGRPRRADHLRS GDRDHPG * HDET 

PSLLKIQKISWAWWRAPVVPATWEAEAEEW 

R 


1190 


2540 


A 


9483 


463 


86 


VTVGLTLLLRGAPRFT AG * PP S G G GPPL APLL 
PRQHCTLQTHRHLHPEAPVKV*KT*RLFPGLR 
GASSCRRRRCNPVLAARKAGSPRSHSTRENC 
RRSRCPDTAHRRRRRGRRRNPSCVRSPRWR 


1191 


2541 


A 


9489 


1 


411 


LADALCLSAAATGAVRPGARAQPSTRRRLSP 
SVRVCCRAAAASNLLYSSCLQRHSERASEEG 
ERGSLSAKCCSLVLRGGCSSSNSIISFRRIT*EI 
MAAFVLLSYEQRPLKRPRLGPPDVYPPDPKQ 
KEEELTAVNVK 


1192 


2542 


A 


9497 


389 


161 


VSFLSMSSGHCIRSTRGSKMVSWSVIAKIQEI* 

CEEDERKMAREFLAEFMSTYVMMNIHMIVE 

KDTYSDHEEINTS 


1193 


2543 


A 


9509 


186 


1 


IAKSQ*KRWQRSGAMETLKHGWWECKLVQF 
FGKTFVNVN* S*TYVYPCDKIILLLGLYPTEM 


1194 


2544 


A 


9512 


58 


433 


PLQRSKCLTLRCLRAKPWA WSQSPRACS S AL 
LKSSRSRASSLNVQCILQSNPQGHQRI*KQKA 
S SKGQQFRR* KEHPFMLKTLNKLRIEGT* LKI 
RRAIYDNPTANIIVEGQKLEAFPLRTGTRQ 


1195 


2545 


A 


9515 


595 


1223 


GHGAPSFQTQVPRTP*AS\VPVVPAASESAPAP 

AGGGASLPVAAGSCAAAPHTEPGAPQHLLDC 

PCPLCLARPPRRPLPDTCYGPGSGRSASLAEPP 

LPRCSCAPLRSASAPQVS*CV*AVNLLPHNL* 

PLHLLLHD*EKAWGFLFSSASHCFQGQICLLP 

APGSGPCGATARPSRGGRAGGSRARRPIPPGP 

GTRRTPSGCQNPAASGG 
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1196 


2546 


A 


9518 


229 


468 


RSPTATPAPHAMGPGAPFARGGRPLPLLGAM 
AERVAPG WDLHTPYLPRTNSRRTPHL* *EPHA 
G YIGALFPMS GG WPGGQ 


1197 


2547 


A 


9521 


289 


448 


IAWL SGLFFPSNQANLCFLC YKLTAD SRYRG 

HAMRHLTGNTSMAIRFL*ADSRFQVQRARYE 

APNWKYKYGY*IPVDMLC 


1198 


2548 


A 


9524 


204 


1 


KNKKTTKCLSI VTLNISGPNQ* NKRHRVAEWI 
VKQEPNICHL*ETHFPFRDTYRLKEREQKKRK 
SSYS 


1199 


2549 


A 


9546 


1785 


1943 


GGRFKESKLTNAGWQRNSFFIGPPKSIPWAA 
V* QRGDGKNPGVTHLNRPVGTX 


1200 


2550 


A 


9548 


186 


1 


VN AEKEF * KIQH YFMTKSQNKLHIEHT YLKPI 
KAIYDKWTSDIMLNLQKL*AFFLRVIVRQI 


1201 


2551 


A 


9549 


591 


2 


SSVVEFPRGPRSSLPPLDSTFPCGSSPNWTGGC 
GSCPSGE*LVSPGSEQRKKYSNSNVIMHETSQ 
YHVQHLATFIMDKSEAITSVDD AIRKL VQLS S 
KEKI WTQEMLL Q VND Q SLRLLDIES QEELEDF 
PLPTVQRSQTVLNQLRYPS VLLLVCQDSEQ SK 
PDVHFFHCDEVEAELVHEYMESALTDCRLGK 
AMRP 


1202 


2552 


A 


9552 


428 


1 


KYGNEGHWSRQCPNPGKPIRPCPLCRGPHWK 

LDCERPPQGPLPSLPELAKTSYSDLTGLATED 

*WGPGMDAPATTIASSKTRVTLMVAGRPVFF 

LFYRATYSALPNFSGPTQSSQVSVVGIDGQV 

SKPRATPPLFCSLHTF 


1203 


2553 


A 


9568 


517 


738 


RRKFERKQKQ*RYREGKQYRQRDKMKEWG 
EKEKRRREKGEREERKMRHRERKGE S GQRD 
TMENWRVERLTEKER 


1204 


2554 


A 


9573 


83 


415 


EDKRERLVDGDSRCAGRV*IYHDGFWGTICD 
DGWDLSDAHVVCQKLGCGVAFNATVSAHFG 
EGSGPIWLDDLNCTGTESHLWQCPSRGWGQ 
HDCRHKEDAGVICSEFTALR " 


1205 


2555 


A 


9577 


64 


424 


ARGSCPTRPRTANGRMGETKDAPQMLVTFK 
DVAVTFFREEWRQL VLVHRTL YR* GMLETC 
GLLDTLIUINVPQPDVVHLLYFIGTQLLIVICRE 
VSHSPCAGDMRELFTREATLTPHPYNNGA 


1206 


2556 


A 


9584 


38 


476 


TLGAVLFSEVSKESSTSHSGGQLGRQNRHPKL 
SNFITPS SPRLKP* TAS S QRNLGQILNMFLT AV 
NPQPLSTPSWQIETKYSTKVLTGNWMEERRK 
GLPYKHLITHHQEPPHRYLISTYDDHYNRHG 
YNPGLPPLRTWNGQKLLWL 


1207 


2557 


A 


9586 


2 


412 


LRS SPAALLRALCITT VTGTAL ALRSRV ATTN 
PDGCRNVLRPKYYRLCDKAESWGIALETVPT 
GVAVTSWAIMLTVLTLVCKGQDYNRRQKLP 
THILCLL*EKGIFGLTFAFIIGLDGSTGPTRFFL 
FGILFSICFS 


1208 


2558 


A 


9597 


122 


3 


IKN Y WPGMVAHACNPSPLGGRGRWI A* AQK 
FADAWADAW 


1209 


2559 


A 


9611 


148 


558 


kslrnvwdllnntwkadrffchssrtstirk: 

GDPGPTFSKMSIWTSGRTSSSYRHDEKRNIYQ 
RIRDHDLLDKRKTVTALKAGEDRAILLGLAM 
MVCSIMM*FLLGITLLRSYMQSVWTRESQCT 
LLNASITETFNC 


1210 


2560 


A 


9618 


384 


2 


SLHDMLMLAEQQQKQKWAVNTQNTAWSNA 
DSBCFGQRILEKMEWSKGRGLGVQEQGGPDDI 
KVQVKNNDLGLQATINNEANWIAHQDDFNW 
LL AELNTCQRQETAD S * * * WSPKNSHVGKDS 
GELSAK 


1211 


2561 


A 


9620 


316 


610 


QKHPGGGQLGRSPQEDSRFHNKASSGVSRVR 
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LGRAWWLTPVIPTLWEAKAGGSPE*D*AGRG 
GSRL* SQHFGRPRRVDHLRSAVQDQPGQHGE 
TPSLLKIQKIN*VWGRRL*SSYSEAEAGESL 


1212 


2562 


A 


9623 


297 


344 


QFPVDGDYQKIEKITQLFQAQNLSLCLAMTR 
TREL * KGGGKGRHE* AVVPFLKKGGYGVKAP 
AILNTSNCT* CF*ETKMLSDDPKACVFEVSSA 
DL*NTSFGVIR 


1213 


2563 


A 


9624 


2 


356 


AELSLASTACGRNTSGDSLPDYDRAPISSPLA 
TSGTILSAISCLWDLPTPVLRVGLSCQPSMSSQ 
IPRMYSTDVEAAVNSLEDLYLQAYYAYLCVG 
LYFHRDDMALEGVSRFL*ELAE 


1214 


2564 


A 


9634 


776 


912 


SLSRWVRAKL*VPYNQENCLNPRGGGCSEPR 
SHYCTPAWATEKDS 


1215 


2565 


A 


9636 


220 


426 


KPGNFA VS SE Y * DITS GQLKTA VRG * IEMTS T 
EENFGEKLHDIGFGNGFLDKT* ICAQ ATKAKI 
DK 


1216 


2566 


A 


9637 


391 


76 


CFLEDGCTQAS * AEEAAVSPSMAEEEQGSTSC 
RERRSIRFKMKNHSPDDTIKENVTISNIRTRKI 
NHLPETERNLLEHGLMYIRLNAAFCSLVAHS 
LFGFILKAT 


1217 


2567 


A 


9655 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKV 
EEHHLQPVQVLQTLLHSATAGTGCRRPARPP 
PAPPTPTPWRSRQ SGKQ SERAS *LKGRGRYGL 
GALGGRGGRALGGSRWPPPLPGETLFSGCKH 
RRRRRGSDAAPGEEAGT 


1218 


2568 


A 


9658 


3 


405 


HAS ARALL SPNLSPNNKMAI S GGP VLGFFII A 

VLMSAQEPWAIKEEHVIIQAEFYLNPDQSGEF 

MLDFEGEDTFHGDMAKKETVWRLE*LARLD 

NFEAQRALANIAADQAALEIMDMGSDYTLIP 

NVPPKVTVL 


1219 


2569 


A 


9662 


3 


284 


PDWTEKRKMQDTGSILPLHWFGFGYAALVA 
YGGIIGYVKAGSVPSLAAGLLFGSLSGLGAYQ 
LSQDPRNVW VFLATS GTLAGIMGMRF YHSG 
KL 


1220 


2570 


A 


9669 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSA 

PGNTSLCTRDYKITQVLFPLLYTVLFFVGLITN 

GLAMRIFFQIRSKSNFIIFLKNTVISDLLMILTF 

PFKILSDAKLGTGPLRTFVCQVTSVIFYFTMYI 

SISFLGLITIDRYQKTTRPFKTSNPKNLLGAKIL 

K 


1221 


2571 


A 


9676 


164 


562 


KERDSSTFS AAMTTMQGMEQ AMPG A GPG VP 
QLGNMAVIHSHLWKGLQEKFLKGEPKVLGV 
VQILTALMSLSMGITMMCMASNTYGSNPISV 
YIGYTIWGSVMFIISGSLSIAAGIRTTKGL VRG 
SLGMNITSS 


1222 


2572 


A 


9688 


43 


412 


V AKMVKC C S AIGC ASRCLPN SKLKGLTFHVF 
PTDENIKRKWVLAMKRLDVNAAGIWEPKKG 
DVLCSRHFKKTDFDRSAPNIKLKPGVIPSIFDS 
PYHLQGKREKLHCRKNFTLKTVPATNYNH 


1223 


2573 


A 


9696 


308 


564 


RTSMGILYSEPICQAAYQNDFGQVWRWVKE 

DSSYANVQDGFNGDTPLICACRRGHVRIVSFL 

LKKECLCQPQKPERENLLALCCE 


1224 


2574 


A 


9700 


3 


632 


DAWASGGELGSLFDHHVQRAVCDTRAKYRE 
GRRPRAVKVYTINLESQYLLIQGVPAVGVMK 
EL VERFAL YG AIEQ YNALDE YPAEDFTE V YLI 
KFMNLQ S ARTAKRKMDEQSFFGGLLHVCYA 
PEFETVEETRKXLQMRKAYVVKTTENKDHY 
VTKKKLVTEHKDTEDFRQDFHSEMSGFCKA 
ALNTS AGN SNP YLP Y S CELPLC YF S SK 
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nucleotide insertion 


1225 


2575 


A 


9710 


1 


163 


RSGCVLRMTEWETGAPAVAETPDIKLFGKWS 
TDDVHINDISLQDYIAGVRLILL 


1226 


2576 


A 


9713 


82 


492 


QGLPSFLPAFGPSGSWLGPAPTLGSSCNTVDT 
ICHGYSEIRPLFYLSFCDLLLGLCWLTETLLYG 
AS VANKDIIC YNL Q A V GQIF YI S SFL YT VNYI 
WYLYTELRMKHTQS GQSTSPL VID YTCRVCQ 
MAFVFSSLI 


1227 


2577 


A 


9720 


3 


416 


GKWKRTQVPLLGEECADMDLARKEFLRGNG 

LAAGKMNISIDLDTNYAELVLNVGRVTLGEN 

NRKKMKDCQLKJCQQNENVSRAVCALLNSGG 

GVIKAEVENKGYSYKKDGIGLDLENSFSNML 

PFVPNFLDFMQNGNYF 


1228 


2578 


A 


9723 


278 


411 


EAS S SNTVASN VADKTDFHSMNSR WIGNLN 
TLVLQKSDVEAVF 


1229 


2579 


A 


9725 


121 


902 


LFAMSGFENLNTDFYQTSYSIDDQSQQSYDY 

GG SGGP Y S KQ Y AG YD YS QQ GRF VPPDMMQP 

QQPYTGQIYQPTQAYTPASPQPFYGNNFEDEP 

PLLEELGINFDHIWQKTLTVLHPLKVADGSIM 

NETDLAGPMVFCLAFGATLLLAGKIQFGYVY 

GISAIGCLGMFCLLNLMSMTGVSFGCVASVL 

GYCLLPMILLSSFAVIFSLQGMVGIILTAGIIG 

WCSFSASKIFISALAMEGQQLLVAYPCALLYG 

VFALISVF 


1230 


2580 


A 


9739 


11 


247 


TFVLNMNTPKEEFQDWPIVRIAAHLPDLrVYG 
HFSPERPFMDYFDGVLMFVDISGKCKRDVCL 
MWMSNRLAWEFTCRA 


1231 


2581 


A 


9744 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPP 

ACRIMPTTVDDVLEHGGEFHFFQKQMFFLLA 

LLSATFAPIYVGIVFLGFTPDHRCRSPGVAELS 

LRCGWSPAEELNYTVPGPGPAGEASPRQCRR 

YEVDWNQSTFDCVDPLASLDTNRSRLPLGPC 

RDGWVYETPGSSIVTEFNLVCANSWMLDLFQ 

S S VN VGFFIG SMSIG YIADRFGRKLCLLTT VLI 

NAAAGVLMAISPTYTWMLIFRLIQGLVSKAG 

WLIGYILITEFVGRRYRRTVGIFYQVAYTVGL 

LVLAGVAYALPHWRWLQFTVALPNFFFLLY 

YWCIPESPRWLISQNKNAEAMRIIICHIAKKNG 

KSLPASL 


1232 


2582 


A 


9753 


164 


517 


PGPGMQGPPPITPTSWSLPPWRAYVAAAVLC 
YINLLNYMNWFIIAGVLLDIQEVFQISDNHAG 
LLQTVFVSCLLLSAPVFGYLGDRHSRKATMS 
FGILLWSGAGLSSSFISPRYSWLF 


1233 


2583 


A 


9757 


25 


419 


LPAPWTERVRKSEGLVGTCLGDPMASPRTVT 
IVALSVALGLFFVFMGTIKLTPRLSKDAYSEM 
KRAYKSYVRALPLLKKMGINSILLRKSIGALE 
VACGIVMTLVPGRPKDVANFFLLLLVLAVLF 
FHQLV 


1234 


2584 


A 


9765 


71 


456 


RLELD WGFSLHFLPVAYLCPLS SGFEMNVQP 
C SRCG YGVYPAEKISCIDQIWHKACFHCEVC 
KMMLSVNNFVSHQKKPYCHAHNPKNNTFTS 
VYHTPLNLNVRTFPEAISGIHDQEDGEQCKSV 
FHWD 


1235 


2585 


A 


9767 


52 


559 


IRSGAMSVDKAELCGSLLTWLQTFHVPSPCA 

SPQDLSSGLAVAYVLNQIDPSWFNEAWLQGI 

SEDPGPNWKLKVTS GLLIRGQTGEEMTRDGP 

ARHMSWVMGRKRDRCLVINHLFIHSSMEYSP 

CARPGHSARNNTDKNLPHTAIILVTSNTYTTI 

KINFQAGRSGSCL 


1236 


2586 


A 


9770 


352 


608 


FRGEALTVRFLTKRFIGEYASNFESIYKKHLC 
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LERKQLNLEIYDPCSQTQKAKFSLTSELHWA 
DGFVTVYDISDRSSFAFAKALI 


1237 


2587 


A 


9793 


266 


515 


NIL All YFPFPKJLFLLRD S QSNPKAFAL TLCHH 
QKIKNFQILPVSIDALTPPLWCFLVSFLTHFS 
RYKPTRP VCITQFQGC S 


1238 


2588 


A 


9802 


537 


967 


ELGAGRSDREAMEAAVKEEISVEDEAVDKNI 
FRDCNKIAFYRRQKQWLSKKSTYRALLDSVT 
TDED STRFQIINEASK VPLL AEI YGIEGNIFRLK 
INEETPLKPRFEVPDVLTSKPSTVRLISCSGDT 
GSLILADGKGDLKC 


1239 


2589 


A 


9805 


105 


540 


VPGDPAMVRAGAVGAHLPASGLDIFGDLKK 

MNKRQLYYQVLNFAMIVSSALMIWKGLIVLT 

GSESPIVVVLSGSMEPAFHRGDLLFLTNFRED 

PIRAGEIVVFKVEGRDIPIVHRVIKVHEKDNG 

DIKFLTKGDNNEGDDRGSYK 


1240 


2590 


A 


9819 


3 


305 


TDGRDPLPCAARRRGGGGECCGAGWVAEWS 
PQPLDPAMLLWMQGFVLEAVACQDNDDYLR 
YGILFEDLDCNGDGVVDI1ELQEGLRNWSSAF 
DPNSEEHG 


1241 


2591 


A 


9834 


841 


1209 


S P ARGKSNRTD VMITAPKNKKMTENL AAPE A 
LDSSTHSSSTATQSRAKMNTPAPTPSTVPAIPR 
GGSGGPPPCAPHDRVS S VLQCDTQ AMDHKTE 
SSHSVVEFLFKRTKTPSPFHPAVRENRN 


1242 


2592 


A 


9843 


3 


589 


TISCGPATEPPASLLSSASSDDFCKEKTEDRYS 

LG S SLD SGMRTPL CRI CF QGPEQ GELL SPCRC 

DGSVKCTHQPCLIKWrSERGCWSCELCYYKY 

HVIAISTKNPLQWQAISLTVIEKVQVAAAILGS 

LFLIASISWLIWSTFSPSARWQRQDLLFQICYG 

MYGFMDVMIVAVDSEDMVQAAKEVGICRWS 

DIPP 


1243 


2593 


A 


9846 


198 


411 


WRISHHAGKMPVMKGLLAPQNTFLDTIATRF 
DGTHSNFILANAQVAKGFPIVYCSDGFCELAG 
FARTEVMQ 


1244 


2594 


A 


9848 


116 


650 


PICGFLYLCSAMASESSPLLAYRLLGEEGVAL 

PANGAGGPGGASARKLSTFLGVVVPTVLSMF 

SIVVFLRIGFVVGHAGLLQALAMLLVAYFILA 

LTVLSVCAIATNGAVQGGGAYCILQHRWTG 

VWPVLPAREVMISRTLGPEVGGSIGLMFYLA 

NVCGCAVSLLGL VE S VLD VFGA 


1245 


2595 


A 


9849 


573 


1620 


KSKCRFPEGL SEGFGPMRKE AL S SG S VQE AE 

AMT .DEPQFQ AEGSLT VY VT SEHS SLLPQDMM 

SYIGPKRTAVVRGIMHREAFNIIGRRIVQVAQ 

AMSLTEDVLAAALADHLPEDKWSAEKRRPL 

KSSLGYEITFSLLNPDPKSHDVYWDIEGAVRR 

YVQPFLNALGAAGNFSVDSQILYYAMLGVNP 

RFDSASSSYYLDMHSLPHVINPVESRLGSSAA 

SLYPVLNFLLYVPELAHSPLYIQDKDGAPVAT 

NAFHSPRWGGIMVYN VD SKTYNAS VLPVRV 

EVDMVRVMEVFLAQLRLLFGIAQPQLPPKCL 

LSGPTSEGLMTWELDRLLWARSVENLATATT 

TLTSLA 


1246 


2596 


A 


9850 


114 


464 


PPQLGAQRVREPRHPDVRAPLRVTSPGLRSRS 
ARSLGRRPRIAMVTVGNYCEAEGPVGPAWM 
QDGLSPCFFFTLVPSTRMALGTLALVLALPCK 
RRERPAGADSLSWGAGPRISSYV 


1247 


2597 


A 


9851 


2 


327 


FVRNKKMTRSCSAVGCSTRDTVLSRERGLSF 
HQFPTDTIQRSKWIRAVNRVDPRSKKIWIPGP 
GAILCSKHFQESDFESYGIRRKLKKGAVPSVS 
LYKVFKYSSRCTS 
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1248 


2598 


A 


9853 


58 


444 


RVDDFVYSKGGKDAGGAD VSL ACRRQ SIPEE 

FRGITVVELIKKEGSTLGLTISGGTDKDGKPR 

VSNLRPGGLAARSDLLNIGDYIRSVNGIHLTR 

LRHDEIITLLKNVGERVVLEVEYELPPPGGCP 

WT 


1249 


2599 


A 


9856 


2 


1265 


LPPPRPSRHRRGRAGTRASAAAAAGPTVSAV 

RAPVRGQD S GAGTPQGRLAGRGAHLSRVGA 

S G S GVAAGP AARHAPRRRC AD AGE A VG ASC 

GRCAVALLSGVCTLVSTHVCVGSGCPGAAGT 

PMGAGDAGASAESAVTTAPQEPPARPLQAGS 

GAGPAPGRAMRSTTLLALLALVLLYLVSGAL 

VFRALEQPHEQQAQREL'GEVREKFLRAHPCV 

SDQELGLLIKEVADALGGGADPETNSTSNSSH 

SAWDLGSAFFFSGTIITTIGGGGDWHVGGGK 

ELPHGGRCRETEGSQ VAPRLPASPL CPG YGN 

VALRTDAGRLFCIFYALVGIPLFGHXAGVGD 

RLGSSLRHGIGHIEAIFLKWHVPPEL YRVL S A 

MLFLLIGCLLFVLTPTFVFCYMEDWSKLEAIY 

FVIVTLTTVGFGDYVA 


1250 


2600 


A 


9873 


2 


652 


FVVPSPCGGIPGRAPNGASRPTMGNSASRNDF 

EWVYTDQPHTQRRKEILAKYPAIKALMRPDP 

RLKWAVLVLVLVQMLACWLVRGLAWRWLL 

FWAYAFGGCVNHSLTLAIHDISHNAAFGTGR 

AARNRWLAVFANLPEGVPYAASFKKYHVDH 

HRYLGGDGLDVDVPTRLEGWFFCTPARKLL 

WLVLQPFFYSLRPLCVHPKAVTRMEVLNTLV 

QLA 


1251 


2601 


A 


9875 


150 


1209 


PVIMPLHFSPGDIVRPSCCVSSSPKLRRNAHSR 

LESYRPDTDLSREDTGCNLQHISDRENIDDLN 

MEFNPSDHPRASTIFLSKSQTDVREKRKSLFIN 

HHPPGQIARKY S S C STIFLDD ST VS QPNLKYTI 

KCVALAIYYHIKNRDPDGRMLLDIFDENLHPL 

SKSEVPPDYDKHNPEQKQIYRFVRTLFSAAQL 

TAECAIVTLVYLERLLTYAEIDICPANWKRIV 

LGAILLASKVWDDQAVWNVDYCQILKD1TVE 

DMNELERQFLELLQFNINVPSSVYAKYYFDL 

RSLAEANNLSFPLEPL SRERAHKLEAI SRLCED 

KYKDLRRSARKRSASADNLTLPRWSPAIIS 


1252 


2602 


A 


9879 


6 


376 


KRPD SRPPAQ YRAGPTRPRTRGCELL Y WKAT 
BCAVGIKMGSLSTANVEFCLDVFKELNSNNIG 
DNIFFSSLSLLYALSMVLLGARGETEEQLEKV 
WNSSEVCSEPRSLSCSRSGSAKLILSLYQ 


1253 


2603 


A 


9880 


180 


388 


KEQAELLYGLYCQCDLTLSSHPSSVPAMSSC 

NFTHATFVLIGIPGLEKAHFWVGFPLLSMYVA 

A3VIFGNC 


1254 


2604 


A 


9881 


19 


494 


VISFQIITDTIMD S STAHSPVFL VFPPEITASEYE 

STELSATTFSTQSPLQKLFARKMKILGTIQILF 

GIMTFSFGVIFLFTLLKPYPRFPFIFLSGYPFWG 

SVLFINSGAFLIAVKRKTTETLIILSRIMNFLSA 

LGAIAGIILLTFEFHPRSKLHL 


1255 


2605 


A 


9896 


72 


386 


RPGREQRDCFQAPPLGLGGRQTDMMHHPLT 
GATCVGLPNVGMCPQLSGALTFMYLQQGNQ 
EATVAPDTMAQPYASAQFAPPQNGIPGEYTA 
PHPHPAPEYTGQTT 


1256 


2606 


A 


9902 


95 


399 


SGGPAGLLHRPVLPKMGLSGLLPILVPFILLG 
DIQEPGHAEGILGKPCPKIKVECEVEEIDQCTK 
PRDCPENMKCCPFSRGKKCLDFRKVSLTLYH 
KEELE 


1257 


2607 


A 


9905 


374 


459 


EHLKSTPNRLG V VAHTCNP STLGGRGG W 
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1258 


2608 


A 


9911 


364 


1974 


AGPGVPAVGGRWASGPGLGGRTLCSGPPDH 

QRRGPSCGASGDPQCVGSPHPQRARPLLARP 

GARLLPGHLPSPRPPRLPTGQPPAAAFRGPVR 

PQGGGHIHPLPTPGGRPCFAVSEGSGSALLLS 

YLGECGS S S YVTGAACISPVLRCREWFEAGLP 

WPYERGFLLHQKIALSRYATALEDTVDTSRL 

FRSRSLREFEEALFCHTKSFPISWDAYWDRND 

PLRDVDEAAVPVLCICSADDPVCGPPDHTLTT 

ELFHSNPYFFLLLSRHGGHCGFLRQEPLPAWS 

HEVILESFRALTEFFRTEERIKGLSRHRASFLG 

GRRRGGALQRREVSSSSNLEEIFNWKRSYTRL 

MAAAAGAAAAPGSREPQDRPECGAGHPGPR 

Y YRHPERWLLRPE AFLGPLRTRAPS AED SQR 

ERPAARSGPEMRVRYPVVAAVLAPYLALSQD 

PMYKSSASGQGASGSYNHVREEMLIKAGGA 

M SRRV VRQ SKFRH VFGQAAKADQ AYEDIRV 

SK VT WDS SFCA VNPKFLAII VEAG GGGAFI VL 

PLAK 


1259 


2609 


A 


9919 


693 


935 


GCFKFIGESTCCWIFPSSVTTQCVVAKAPRAA 
TL SKAERLRSQPGPEQGGSS YRPRTPTAAAIL 
PPRPGRSHRKRKLVSTK 


1260 


2610 


A 


9921 


455 


1082 


QRSCLCSAIEKDGGDVKALYRRSQALEKLGR 

LDQAVLDLQRCVSLEPKNKVFQEALRNIGGQ 

IQEKVRYMS STDAKVEQMFQILLDPEEKGTE 

KKQKASQNLVVLAREDAGAEKIFRSNGVQLL 

QRLLDMGETDLMLAALRTL VGIC SEHQ SRTV 

ATLSILGTRRVVSILGVESQAVSLAACHLLQV 

MFDALKEGVKKGFRGKEGAIIV 


1261 


2611 


A 


9928 


1 


438 


GFRGAEAPGAAQAPKKKKPRPTEGGPGAGSG 
RGKDPYRGPTLLHQPKPPKDEFLS SLESYEIAF 
PTRVDHNGALLAFSPPPPQRQRRGTGATAES 
RLF YKE ASP STHFLLNLTRS SRLL AGHV S VEY 
WTREGLAWQRADRPHCLYA 


1262 


2612 


A 


9931 


168 


435 


AAEMGRAGAAAVIPGLALLWAVGLGGPPPA 
PPRLPFCLQELQGRHALHTFSLERTCSYQDFL 
W ADEGRLLHVGAQDL ATWHTL SPLGL W 


1263 


2613 


A 


9938 


247 


488 


RMSATSVDQRPKGQGNKVSVQNGSIHQKDG 
CNDDDFEP YLRSPDNQ SNS YPPMSDP YMPG Y 
YAPSIGFPYSLGEAAWSQL 


1264 


2614 


A 


9941 


61 


277 


ESIGLTALGPRRRPWEHRWSDPITLKMKGWG 
WL ALLLGALLGT AW ARRS QDLHCG ACKAVR 
RRVRQFNIYDY 


1265 


2615 


A 


9956 


2 


522 


FVASEVSKMPVPASWPHPPGPFLLLTLLLGLT 

EVAGEEELQMIQPEKLLLVTVGKTATLHCTV 

TSLLPVGPVLWFRGVGPGRELIYNQKEGHFP 

RVTTVSDLTKRNNMDFSIRISS1TPADVGTYY 

CVKFRKGSPDHVEFKSGAGTELSVRGEYSVG 

FLSQVWWWLSSHPFMN 


1266 


2616 


A 


10002 


243 


387 


PKNNACHLLFTAVCQPRCKHGECIGPNKCKC 
HPGYAGKTCNQGRKTV 


1267 


2617 


A 


10004 


36 


707 


LPAPAST WS VARETMAS SS VPPATVS AATAG 

PGPGFGFASKTKBCKHFVQQKVKVFRAADPLV 

GVFLWGVAHSINELSQVPPPVMLLPDDFKAS 

SKIKVNNHLFHRENLP SHFKFKEYCPQ VFRNL 

RDRFGIDDQDYLVSLTRNPPSESEGSDGRFLIS 

YDRTLVIKEVS SEDIADMHSNLSNYHQ VRPL S 

SPILSLSSLLTYSSAIVSNRCQLGRKLIGRENP 


1268 


2618 


A 


10005 


2 


209 


GEGYELFVPSNGVPAVCHMVGRRPHRAVLSP 
S QDELEHSLGES AAQGAAGV VL W VS WENTR | 
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TKVSLGLA 


1269 


2619 


A 


10010 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHD 
LQLRNLSVADHSKTQVQKKENKSLKRDTKAI 
1DTGLKKTTQCPKLEDSEKEYVLDPKPPPLTL 
AQKLGLIGPPPPPLSSDEWEKVKQRSLLQGDS 
VQPCPICKEEFELRPQVFSIRG 


1270 


2620 


A 


10011 


2 


588 


RVDDFVRPLPPGLMSRSRASIHRGSIPAMSYA 
PFRDVRGPSTHRTQYVHSPYDRPGWNPRFCII 
SGNQLLMLDEDEIHPLLIRDRRSESSRNKXLR 
r TVS VPVEGRPHGEHEYHLGRSRRKSVPGGK 
QYSMEGAPAAPFRPSQGFLSRRLKSSIKRTKS 
QPKLDRTS SFRQILPRFRSADHDRYRG WSMW 
DEIDV 


1271 


2621 


A 


10013 


209 


363 


LPAPPNL SPRLSFGFQFPGGNDNYLTITGPSHP 
FLSGAEVSQSCRRRGGRA 


1272 


2622 


A 


10014 


7 


388 


SAVTISWKWRSVMGIQTSPALLASLGAGLVT 
LLGLAVGSYLVRRSRRPQVTLLDPNEKDLLR 
LIDKTLSARSPCKHIYLSTRIDGSLSIRPYTPVT 
SDEDQGYVDIDIKVYLKGVHPTFPEGGKMSH 


1273 


2623 


A 


10016 


1 


1339 


MAARTLGRGVGRLLGSLRGLSGQPARPPCGV 

SAPRRAASGPSGSAPAVAAAAAQPGSYPALS 

AQ AAREPAAF WGPL ARDTL V WDTP YHT V W 

DCDFSTGKIGWFLGGQLNVSVNCLDQHVRKS 

PESVALIWERDEPGTEVR1TYRELLETTCRLA 

NTLKRHGVHRGDRVAIYMPVSPLAVAAMLA 

CARIGAVHTVIFAGFSAESLAGRINDAKCKVV 

ITFNQGLRGGRVVELKKIVDEAVKHCPTVQH 

VLVAHRTDNKVHMGDLDVPLEQEMAKEDP 

VCAPESMG SEDMLFMLYTSGSTGMPKGI VHT 

QAGYLLYAALTHKLVFDHQPGDIFGCVADIG 

WITGHSYVVYGPLCNGATSVLFESTPVYPNA 

GRY WET VERLKINQF Y GAPTA VRLLLKYGD 

A W VKKYDRS SLRTLGS VGEPINCEA WE WLH 

RVVGDSRCTLVDTWWQT 


1274 


2624 


A 


10017 


1 


3750 


FRPQGTPRSPASHVLTMSAPDEGRRDPPKPKG 

KTLGSFFGSLPGFS S ARNL VANAHS S ARARPA 

ADPTGAPAAEAAQPQAQVAAHPEQTAPWTE 

KELQPSEKMVSGAKDLVCSKMSRAKDAVSS 

G VAS V VD VAECG V VQGGLDTTRS AJLTGTKE V 

VSSGVTGAMDMAKGAVQGGLDTSKAVLTG 

TKDTVSTGLTGAVNVAKGTVQAGVDTTKTV 

LTGTKDTVTTGVMGAVNLAKGTVQTGVETS 

KAVLTGTKDAVSTGLTGAVNVARGSIQTGV 

DTSKTVLTGTKDTVCSGVrGAMNVAKGTIQT 

GVDTSKTVLTGTKDTVCSGVTGAMNVAKGT 

1QTGVDTSKTVLTGTKDTVCSGVTGAMNVA 

KGTIQTGVDTTKTVLTGTKNTVCSGVTGAVN 

LAKEAIQGGLDTTKSMVMGTKDTMSTGLTG 

AANVAKGAMQTGLNTTQNIATGTKDTVCSG 

VTGAMNLARGTIQTGVDTTKIVLTGTKDTVC 

SGVTGAANVAKGAVQGGLDTTKSVLTGTKD 

AVSTGLTGAVNVAKGTVQTGVDTTKTVLTG 

TKDTVCSGVTSAVNVAKGAVQGGLDTTKSV 

VIGTKDTMSTGLTGAANVAKGAVQTGVDTA 

KTVLTGTKDTVTTGLVGAVNVAKGTVQTGM 

DTTKT VLTGTKDTI YS GVT S A VN V AKG A VQT 

GLKTTQNIATGTKNTFGSGVTSAVNVAKGAA 

QTGVDTAKTVLTGTKDTVTTGLMGAVNVAK 

GTVQTSVDTTKTVLTGTKDTVCSGVTGAAN 
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VAKGAIQGGLDTTKSVLTGTKDAVSTGLTGA 

VKLAKGTVQTGMDTTKTVLTGTKDAVCSGV 

TGAANVAKGAVQMGVDTAKTVLTGTKDTV 

CSGVTGAANVAKGAVQTGLKTTQNIATGTK 

NTLGSGVTGAAKVAKGAVQGGLDTTKSVLT 

GTKDAVSTGLTGAVNLAKGTVQTGVDTSKT 

VLTGTKDTVCSGVTGAVNVAKLGTVQTGVDT 

AKTVLSGAKDAVTTGVTGAVNVAKGTVQTG 

VDASKAVLMGTKDTVF SGVTGAMSMAKGA 

VQGGLDTTKT VLTGTKD A V S AGLMG S GNV A 

TGATHTGLSTFQNWLPSTPATSWGGLTSSRT 

TDNGGEQTALSPQEAPFSGISTPPDVLSVGPEP 

AWEAAATTKGLATDVATFTQGAAPGREDTG 

LLATTHGPEEAPRLAMLQNELEGLGDIFHPM 

NAEEQAQLAASQPGPKVLSAEQGSYFVRLGD 

LGPSFRQRAFEHAVSHLQHGQFQARDTLAQL 

QDCFRL 


1275 


2625 


A 


10025 


124 


415 


TILARKKEKTCPCKKEIGRNSRSGMYSRKAM 
YKRKYSAANTKVEKKKKEKVLAPVTKPVGG 
DKNGGTRV VKLPTMPRY YPTED VPRKLL SHG 
KKPFS 


1276 


2626 


A 


10030 


3 


507 


GGSLRFSPPRVPSCSRVFCPVPPGGCGLPSPMS 

ASRPQ SPTTPWCLPRRYMKHKRDDGPEKQED 

EAVDVTPVMTCVFVVMCCSMLVLLYYFYDL 

LVYVVIGIFCLASATGLYSCLAPCVRRiPFGK 

CRIPNNSLPYFHKRPQARMLLLALFCVAVSV 

VWGVFRKEDQ 


1277 


2627 


A 


10035 


51 


869 


YSRFTVPLPATMASSEVARHLLFQSHMATKT 

TCMS SQGSDDEQIKRENIRSLTMS GH VGFESL 

PDQLVNRSIQQGFCFNILCVGETGIGKSTLIDT 

LFNTNFEDYESSHFCPNVKLKAQTYELQESN 

VQLKLTIVNTVGFGDQINKEERQLGRSQSTEN 

PQKYRSEQHPVEPKKCTSFWKGALGKWAGIE 

SSGQSAQQPYLPINSPPHRLADVADVHLFSSV 

LSGAFGCYHLDVTVNEFKKQQNRDEQEGYS 

KGDQEQGSWKHGADPLRGGEM 


1278 


2628 


A 


10036 


3 


457 


RAFD VRRKK S LRPCCPRDFH A GCLT V SGP ST 
VMGAVGESL S VQCRYEEKYKTFNKYWCRQP 
CLPIWHEMVETGGSEGVVRSDQVnTDHPGDL 
TFTVTLENLTADDAGKYRCGIATILQEDGLSG 
FLPDPFFQVQVLVSSASSTENSVKTP 


1279 


2629 


A 


10039 


214 


435 


NDSLVPMSSWRSCARAPSSESAWRRSAATRR 
SRKCLRTKRKR WS SGKGTQMQSTL SETPRRA 
QMPCMWWYPFWG 


1280 


2630 


A 


10043 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHS 
FLRGLFGGNTRIEEACEMYTRAANMFKMAK 
NWSAAGNAFCQAAKLHMQLQSKHDSATSFV 
DAGNAYKKADPQGKTARHVACYLCV 


1281 


2631 


A 


10080 


620 


818 


VIYKLDSSLFSYFIYFFIFETESHFLPLMKWTG 
PIMAHC SLKIL ASRNS AD S AFLS AGDTSLSHST 


1282 


2632 


A 


10084 


3 


1640 


S ASIIIRGDECRASGEVGIAPS SRHILIGEPSAKY 
NGTAIISLVRGPGILGEVTVFWRIFPPSVGEFA 
ETSGKLTMRDEQSAVIVVIQALNDDIPEEKSF 
YEFQLTA VSEGG VLSES SSTANITV VASD SPY 
GRFAFSHEQLRVSEAQRVNITIIRSSGDFGHVR 
L W YKTM SGT AE AGLDF VPAAGELLFE AGEM 
RKSLHVEILDDDYPEGPEEFSLTITKVELQGR 
GYDFTIQENGLQIDQPPEIGNI SI VRIIIMKNDN 
AEGIIEFDPKYTAFEVEEDVGLIMIPWRLHGT 
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YGY VTADFISQS S S ASPGGVD YILHGST VTFQ 

HGQNLSFINISIIDDNESEFEEPIEILLTGATGG 

AVLGRHLVSRIIIAKSDSPFGVIRFLNQSKISIA 

NPNSTMILSLVLERTGGLLGEIQVNWETVGPN 

SQEALLPQNRDIADPVSGLFYFGEGEGGVRTII 

LTI YPHEEIE VEETFIIKLHL VKGE AKLD S RAK 

DVTLTIQEFGDPNGVVQFAPETLSKKTYSEPL 

ALEGPLLITFFVRRVKGTFGEIM 


1283 


2633 


A 


10088 


316 


516 


MGSKTLPAPVPIHPSLQLTNYSFLQAVNGLPT 
VPSDHLPNLYGFSALHAVHLHQWTLGYPAM 
HLXRS 


1284 


2634 


A 


10091 


2 


569 


FVSPSRAMASALIYVSKFKSFVILVVTPLLLLP 
LVILMPAKFVRCAYVIILMAIYWCTEVIPLAV 
TSLMP VLLFPLFQILD SRQ VC VQYMKDTNML 
FLG GLI VAVAVERWNLHKRI ALRTLL W VG A 
KP ARLMLGFMG VTALL SM WISNT ATT AMM V 
PIVEAILQQMEATSAATEAGLELVDKGKAKE 
LP 


1285 


2635 


A 


10092 


290 


728 


KQSTRPDVMTLYPLHWQEEMSGES V VS S AVP 
AAATRTTSFKGTSP SSKYVKLNVGGALYYTT 
MQTLTKQDTMLKAMFSGRMEVLTDSEGWIL 
IDRCGKHFGTILNYLRDGAVPLPESRREIEELL 
AEAKYYLVQGLVEECQAALQV 


1286 


2636 


A 


10100 


1 


574 


RPRGRGAWAGPGGDYSGVRRQQRRRTRISGS 

QRGSDAAGTMGCCTGRCSLICLCALQLVSAL 

ERQIFDFLGFQWAPILGNFLHIIVVILGLFGTIQ 

YRPRYIMVYTVWTALWVTWNVFIICFYLEVG 

GLSBCDTDLMTFNISVHRSWWREHGPGCVRR 

VLPPSAHGMMDDYTYVSVTGCIVDFQYLEVI 

HSA 


1287 


2637 


A 


10103 


252 


376 


RSRMGDKPIWEQIGSSFIQHYYQLFDNDRTQL 
GAIYVSFQL 


1288 


2638 


A 


10107 


1 


478 


MEEEDESRGKTEESGEDRGDGPPDRDPTLSPS 

AFILRAIQQAVGSSLQGDLPNDKDGSRCHGL 

RWRRCRSPRSEPRSQESGGTDTATVLDMATD 

SFLAGLVSVLDPPDTWVPSRLDLRPGESEDM 

LELVAEVRIGDRDPIPLPVPSLLPRLRAWRTG 

KT 


1289 


2639 


A 


10113 


237 


438 


LLSRMPSTNRAGSLKDPEIAELFFKEDPEKLFT 

DLREIGHGSFGAAYFARDVRTNEVVAIKKMS 

YSG 


1290 


2640 


A 


10114 


367 


856 


RGAKAKSAVLPPGPPCSSILILSPPAPLTPRSPG 

TEATRPTAMSKSLKKKSHWTSKVHESVIGRN 

PEGQLGFELKGGAENGQFPYLGEVKPGKVAY 

ESGSKLVSEELLLEVNETPVAGLTIRDVLAVI 

KHCKDPLRLKCVKQGESSGLLSVLPGGGTAR 

GAGQ 


1291 


2641 


A 


10116 


128 


591 


RTIRETERRSALSCSVLKSEPLPGLQPQASQQR 

RRRLPGRRQVQVQEGGGSGLRAWVLAMASV 

LGSGRGSGGLSSQLKCKSKRRRRRRSKRKDK 

VSILSTFLAPFKHLSPGITNTEDDDTLSTSSAE 

VKENRNVGNLAARPPPSGDRARGGATR 


1292 


2642 


A 


10121 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSAR 

VPRVGERLRGHRCPDPLCLLLDMLFLSFHAG 

SWESWCCCCLIPADRPWDRGQHWQLEMADT 

RS VHETRFE AA VK VIQ SLPKNG SFQPTNEMM 

LKFYSFYKQATEGPCKLSRPGFWDPIGRYKW 

DAWSSLGDMTKEEAMIAYVEEMJCKIIETMP 

MTEKVEELLRVIGPFYEIVEDKKSGRSSDITSD 
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LGNVLTSTPNAKTVNGKAESSDSGAESEEEE 
AC 


1293 


2643 


A 


10124 


2 


989 


PLMSLVRVVEFVAASSAQKTPSRLENYYMVC 

KjyDEKFNQLVHFLRNHKQEKHLVFFRYSSGL 

CGRG1RD S ARMC STCAC VE YYGKALEVL VK 

GVKIMCIHGKMKYKRNKIFMEFRKLQSGILV 

CTDVMARGJDIPEVNWVLQYDPPSNASAFVH 

RCGRTARIGHGGSALVFLLPMEESYINFLAIN 

QKCPLQEMKPQRNTADLLPKLKSMALADRA 

VFEKGMKAFVSYVQAYAKHECNLIFRLKDL 

DFASLARGFALLRMPKMPELRGKQFPDFVPV 

DVNTDTIPFKDKIREKQRQKLLEQQRREKTEN 

EGRRKFIKNKAWSKQKAKKK 


1294 


2644 


A 


10129 


91 


1042 


VTMYKDCIESTGDYFLLCDAEGPWGIILESLA 

1LGIVVTILLLLAFLFLMRICIQDCSQWNVLPTQ 

LLFLLSVLGLFGLAFAFIIELNQQTAPVRYFLF 

GVLFALCFSCLLAFIASNLVKLVRGCVSFSWT 

TILCIAIGCSLLQIIIATEYVTLIMTRGMMFVN 

MTPCQLN VDF V VLL V Y VLFLMALTFF V SKAT 

FCGPCENWKQHGRLIFITVLFSIIIWVVWISML 

LRGNPQFQRQPQWDDPVVCIALVTNAWVFL 

LLYIVPELCILYRSCRQECPLQGNACPVTAYQ 

HSFQVENQELSRDKWKVLLNSDFLSHSGA 


1295 


2645 


A 


10133 


376 


518 


RPRVVTHNSQWCFLPQDHPGWLPGQSGAPG 
GRGAPRQEGPGSSWRQV 


1296 


2646 


A 


10135 


3 


551 


EWSLDPFMGIMSGQVGDLSPSQEKSLAQFRE 

NIQDVLSALPNPDDYFLLRWLQARSFDLQKS 

EDMLRKHMEFRKQQDLANILAWQPPEVVRL 

YNANGICGHDGEGSPVWYHIVGSQDPKGLLL 

SASKQELLRDSFRSCELLLRECELQSQKLGKR 

VEKHAIFGLEGLGLRDLWKPGIELLQE 


1297 


2647 


A 


10138 


48 


407 


MVSSCCGSVCSDQGCGQDLCQETCCRPSCCE 
TTCCRTTCCRPSCCVSSCCRPQCCQSVCCQPT 
CSRPSCCQTTCCRTTCYRPSCCVSSCCRPQCC 
QPVCCQPTCCRPSCCETTCCHPXCC 


1298 


2648 


A 


10156 


94 


453 


GGNRKSAEMFSQVPRTPASGCYYLNSMTPEG 
QEMYLRFDQTTRRSPYRMSRILARHQLVTKI 
QQEIEAKEACDWLRAAGFPQYAQLYEDSQFP 
INIVAVKNDHDFLEKDLGEPLCRRLNT 


1299 


2649 


A 


10161 


1 


393 


PRFSELVDGRGRVSARFGGSPSKAATVRSQPT 

ASAQLENMEEAPKRVSLALQLPEHGSKDIGN 

VPGNCSENPCQNGGTCVPGADAHSCDCGPGF 

KGRRCELACIKVSRPCTRLFSETKAFPVWEGG 

VCHHV 


1300 


2650 


A 


10162 


98 


391 


AKIASLERIMPANYTCTRPDGDNTDFRYFIYA 
VTYTGILGPGLIGNILALWVFYGYMKETKRA 
VIFMINLAIADLLQVLSLPLRIFYYLKHDWPF 
VPV 


1301 


2651 


A 


10165 


1 


7545 


PGIRVGITSQTGL S SNLQENCSKLAFIS SHGTE 

KQLQCMPMEGRGRAS SSISDLQGKGFEKGTG 

EKHVPGVGSARHSPQASAGGSPWQRGKAQT 

RWLGKPDPGRKRRRGSPQEEGGLRVSAAAR 

LLC S G ANRCKVL VRQNSTPNTQ QPA VHPSTP 

PSRPLPQAGRCLVAPLRPHPDWVAAKTLAKA 

LRAPGKPWRLAAPSPLGDLGAPGLPGPSTAP 

RTLSVEEPGVECNQLCLYADVTDPVLCLGQK 

DPGVEGKHCEKEKIS S SKELKHVHAKSEPSKP 

ARRLSESLHVVDENKNESKIEREFIKRRTSTPV 

IMEGVQEETDTRDVKRQVERSEICTEEPQKQ 
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KSTLKNEKI^KKDDSETPI-ILKSLLKKEVKSS 

KEKPEREKTPSEDKLSVKHKYKGDCMHKTG 

DETELHS SEKGLKVEENIQKQS QQTKLS SDDK 

TERKSKHRNERKLSVLGKDGBCPVSEYIIKTDE 

NVRKENNKK^RRLSAEKTKAEHKSRRS SDSK 

IQKDSLGSKQHGITLQRRSESYSEDKCDMDST 

NMDSNLKPEEVVHKEKRRTKSLLEEKLVLKS 

KSKTQGKQVKWETELQEGATKQATTPKPD 

KEKNTEENDSEKQRKSKVEDKPFEETGVEPV 

LETASS S AHSTQKDSSHRAKLPLAKEKYKSD 

KX)STSTRLERKLSDGHKSRSLKHSSKDIKKKD 

ENKSDDKDGKEVDSSHEKARGNSSLMEKKL 

SRRLCENRRGSLSQEMAKGEEKLAANTLSTP 

SGSSLQRPKKSGDMTLIPEQEPMEIDSEPGVE 

NVFEVSKTQDNRNNNSHQDIDSENMKQKTS 

ATVQKDELRTCTADSKATAPAYKPGRGTGV 

NSN SEKHADHRSTLTKKMHIQ S A V SKMNPGE 

KEiPIHRGTTEWIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGD ATLEHSTNLDS SPS 

LS S VTV VPLRES YDPDVIPLFDKRTVLEGSTA 

STSPADHSALPNQSLTVRESEVLKTSDSKEGG 

EGFTVDTPAKASITSKRHIPEAHQATLLDGKQ 

GKVIMPLGSKLTGVIVENENITKEGGLVDMA 

KKENDLNAEPNLKQTIKATVENGKKDGIAVD 

HVVGLNTEKYAETVKLKHKRSPGKVKDISID 

VERRNENSEVDTSAGSGSAPSVLHQRNGQTE 

DVATGPRRAEKTSVATSTEGKDKDVTLSPVK 

AGPATTTSSETRQSEVALPCTSIEADEGLIIGT 

HSRNNPLHVGAEASECTVFAAAEEGGAWTE 

GFAESETFLTSTKEGESGECAVAESEDRAADL 

LAVHAVKIEANVNSVVTEEKDDAVTSAGSEE 

KCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSIS SEEVDGSQGNMMRMGPKKETEG 

TVTCTGAEGRSDNFVICSYTGAGPREERMVT 

GAGVVLGDNDAPPGTSASQEGDGSVNDGTE 

GESAVTSTGITEDGEGPASCTGSEDSSEGFAIS 

SESEENGESAMDST VAKE GTNVPL VAAGPCD 

DEGI VT STG AKEEDEEGED V VTSTGRGNEIGH 

ASTCTGLGEESEGVLICESAEGDSQIGTWEH 

VEAEAGAAIMNANENNVD SMSGTEKGSKDT 

DICSSAKGIVESSVTSAVSGKDEVTPVPGGCE 

GPMTSAASDQSDSQLEKVEDTTISTGLVGGS 

YDVLVSGEVPECEVAHTSPSEKEDEDIITSVE 

NEECDGLMATTASGDITNQNSLAGGKNQGK 

VLIISTSTTNDYTPQVSAITDVEGGLSDALRTE 

ENMEGTRVTTEEFEAPMPS AVSGDDS QLTAS 

RSEEKDEC AMISTSIGEEFELPIS SATTIKCAES 

LQPVAAAVEERATGPVLISTADFEGPMPSAPP 

EAESPLASTSKEEKDECALISTSIAEECEASVS 

GVWESENERAGTVMEEKDGSGIISTSSVEDC 

EGPVSSAVPQEEGDPSVTPAEEMGDTAMISTS 

TSEGCE A VMIG A VLQDEDRT -TITRVEDL SD A 

A1ISTSTAECMPISASIDRHEENQLTADNPEGN 

GDLSATEVSKHKVPMPSLIAENNCRCPGPVR 

G GKEPGP VL A VSTEEGHNGP S VHKP S AG QGH 

PSAVCAEKEEKHGKECPEIGPFAGRGQKESTL 

HLIN AEEKN VLLNSLQBCEDKSPETGT AG GS ST 

ASYSAGRGLEGNANSPAHLRGPEQTSGQTAK 

DSSVSSIRYLAAVNTGAIKADDMPPVQGTVA 

EHSFLPAEQQGSEDNLKTSTTKCITGQESKIAP 
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D=Aspartic Acid, E=Glutamic Acid, 
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I— Isoleucine, K— Lysine, L=Leucine, 
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Y=Tyrosine, X=Unknown 3 *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














SHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVS 

SEENVCDIGNEESPLNVLGGLKLKANLKMEA 

YVPSEEEKNGEILAPPESLCGGKPSGIAELQRE 

PLLVNESLNVENSGFRTNEEIHSESYNKGEISS 

GRKDNAEAISGHSVEADPKEVEEEERHMPKR 

KRKQHYLSSEDEPDDNPDVLDSRIETAQRQC 

PETEPHATKEENSRDLEELPKTSSETNSTTSRV 

MEEKDEYSSSETTGEKPEQNDDDTIKSQE 


1302 


2652 


A 


10167 


321 


842 


EPSLFPFLRPSPARPPFRPPAPFPSFELAGPEFH 

F VF YFFL S Y VHPPKEL AKYEYMEEQ VILTEKG 

NSTVAGRGTSVRCLSPSPRPLPPLLPLLADLLE 

DGFGEHPFYHCLVAEVPKEHWTPEGNPSPFP 

EARETKCYVRSSVGCVEPLTTQAEVTENLDR 

KNSQQVFKLLKKK 


1303 


2653 


A 


10171 


206 


429 


NMILLKKRRLLINSLGEGTINGLLDELLETNV 
LSQEDTEIVKCENVTVIDKARDLLDSVIRKGA 
RACEICITYI 


1304 


2654 


A 


10184 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGF 
YHEAVVLFTQALKLNPQDHRLFGNRSFCHER 
LGQPAWALADAQVALTLRPGWPRGLFRLGK 
ALMGL QRFRE AAA VFQETLRGGS QPDAAREL 
RSCLLHLTLQGQRGGICAPPLSPGALQPLPHA 
ELAPSGLPSLRCPRSTALRSPGLSPLLH 


1305 


2655 


A 


10194 


2 


394 


TDLLGRRFRVDGAAMAACEGRRSGALGSSQ 

SDFLTPPVGGAPWAVATTVVMYPPPPPPPHR 

DFISVTLSFGESYDNSKSWRRRSCWRKWKQL 

SRLQRNMILFLLAFLLFCGLLFYINLADHWKG 

IRNTCT 


1306 


2656 


A 


10195 


1 


410 


IPGSTISLEGPLSKWTNVMKGWQYRWFVLDY 
NAGLLSYYTSKDKMMRGSRRGCVRLRGAVI 
GIDDEDDSTFTITVDQKTFHFQARDADEREK 
WIHALEETILRHTLQLQVRVFTWFPDS SLVGA 
FFF WLVS GFFFK 


1307 


2657 


A 


10205 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAM 
DSVPLISPLDISQLQPPLPDQVVIKTQTEYQLS 
SPDQQNYTKSR 


1308 


2658 


A 


10214 


2 


453 


ECGGIRQPGPGPPPALASAPAATMNRVGGSPS 
AAANYLLCTNCRKVLRKDKRIRVSQPLTRGP 
SAFIPEKEVVQANTVDERTNFLVEEYSTSGRL 
DNITQVMSLHTQYLESFLRSQFYMLRMDGPL 
PLPYRHYIAIMAAARHQCSYLINM 


1309 


2659 


A 


10233 


45 


421 


RGWPEQQSTGRPRDVARQPRCQICEEGRRLRP 
RALESRTFQGSERSRWGPPLESTKENVQCGH 
RPAFPNS S WLPFHERLQVQNGECP WQ VSIQM 
SRKHLCGGSILHWWWVLTAAHCFRRTLLDM 
AV 


1310 


2660 


A 


10241 


243 


442 


AFQLFNAKCESAFLSKRNPLQRNWTVLYRRK 
HKKGQSAEIQKKRTRRAFKFQRAITGASLADI 
MAK 


1311 


2661 


A 


10261 


751 


176 


LPGADYGGGHLSLRLFHLLLTSAAWVPDESQ 

VTLNSAICVLSTVLIMEFPDLGKHCSEK1CKQ 

LDFLPVKCDACKQDFCKDHFPYAAHKCPFAF 

QKDVHVPVCPLCNTPIPVKKGQIPDWVGDHI 

DRDCDSHPGKKKEKIFTYRCSKEGCKKKEML 

QMVCAQCHGNFCIQHRHPLDHSCRHGSRPTI 

KAG 


1312 


2662 


A 


10270 


3 


669 


STS SDEGSPSA STPMINKTGFKFS AEKP VIE VP 
SMTILDKKD GEQAKALFEK VRKFRAH VEDSD 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LIYKLYVY QTVIKTAKFIFILCYTANFVNA1SF 
EHVCKPKVEHLIGYEVFECTHNMAYMLKKL 
LISYISIICYYGFICLYTLFWLFRIPLKEYSFEKV 
REES SF SDIPDVKNDFAFLLHMVDQYDQLYS 
KRFGVFLSEVSENKLREISLNHEWTFEKL 


1313 


2663 


A 


10287 


1221 


266 


GAHRVLSPAQGAQPRLRSAASVEVSMVGQR 

VLLLVAFLLSGVLLSEAAKILTISTLGGSHYLL 

LDRVSQILQEHGHNVTMLHQSGKFLIPDIKEE 

EKSYQVIRWFSPEDHQKRIKKHFDSYIETALD 

GRKESEALVKLMEIFGTQCSYLLSRKDIMDSL 

KNENYDLVFVEAFDFCSFLIAEKLVKPFVAIL 

PTTFGSLDFGLPSPLSYVPVFPSLLTDHMDFW 

GRVKNFLMFFSFSRSQWDMQSTFDNTIKEHF 

PEGSRPVLSHLLLKAELWFVNSDCAFDFARPL 

LPNTVYIGGLMEKPIKPVPQVSEPSAFSLGFT 


1314 


2664 


A 


10288 


536 


1890 


NVQLAKFSSTLVFFFSCDADPSALAKYVLAL 

VKKDKSEKELKALCIDQLDVFLQKETQIFVEK 

LFDAVNTKSYLPPPEQPS SGSLK VEFFPPQEK 

DIKKEEITKEEEREKKFSRRLNHSPPQ S S SRYR 

ENRSRDERXKDDRSRKRDYDRNPPRRDSYRD 

RYNRRRGRSRSYSRSRSRSWSKERLRERDRD 

RSRTRSRSRTRSRERDLVKPKYDLDRTDPLEN 

NYTPVSSVPSISSGHYPVPTLSSTITVIAPTHHG 

NNTTESWSEFHEDQVDHNSYVRPPMPKKRC 

RDYDEKGFCMRGDMCPFDHGSDPVVYEDVN 

LPGMQPFPAQPPVVEGPPPPGLPPPPPILTPPPV 

NLRPPVPPPGPLPPSLPPVTGPPPPLPPLQPSG 

MD APPNS ATS S VPT VVTTGIHHQPPPAPP SLFT 

ADTYDTDGYNPEAPSITNTSRPMYRHRVHPR 

AKLG 


1315 


2665 


A 


10293 


447 


1331 


SHPLLSCPEKVSAKLRAAAEAAAEERRTRGA 

GSRGICAGLRSVAFGPEPLKQEEGRREWGSSI 

GTP S PCG S AQ AAAAAAAEE ATEKIP ALRP ALL 

WALLALWLCCATPAHALQCRDGYEPCVNEG 

MCVTYHNGTGYCKCPEGFLGEYCQHRDPCE 

KNRCQNGGTCVAQAMLGKATCRCASGFTGE 

DCQYSTSHPCFVSRPCLNGGTCHMLSRDTYE 

CTCQVGFTGRNPKCPGGNLNYQFNGIIVVYS 

GGSVPPSGTKTSKPAEHNAMGTGSKNFASGT 

LWVMVSGATSTSTSTL 


1316 


2666 


A 


10294 


118 


572 


SLSMESNHKSGDGLSGTQKEAALRALVQRTG 
YSLVQENGQRKYGGPPPGWDAAPPERGCEIFI 
GKLPRDLFEDELIPLCEKI GKI YEMRMMMDF 
NGNNRGYAFVTFSNKVEAKNAIKQLNNYEIR 
NGRLLGVCASVDNCRLFVGGIPKTKK 


1317 


2667 


A 


10301 


158 


1956 


LLKSCGVLLSGVCIPCEGKGPTVLVIQTAVPQ 

DRPTKSSMRSAAKPWNPAIRAGGHGPDRVRP 

LPAASSGMKSSKSSTSLAFESRLSRLKRASSE 

DTLNKPGSTAASGVVRLKKTATAGAISELTES 

RLRS GTGAFTTTKRTGIPAPREF S VT VSRERS V 

PRGPSNPRKSVSSPTSSNTPTPTKHLRTPSTKP 

KQENEGGEKAALES Q VRELLAEAKAKDSEIN 

RLRSELKKYKEKRTLNAEGTDALGPNVDGTS 

VSPGDTEPMIRALEEKNKNFQKELSDLEEENR 

VLKEKLIYLEHSPNSEGAASHTGDSSCPTSITQ 

ESSFGSPTGNQLSSDIDEYECKNIHGNALRTSG 

S S S SDVTKASLSPDASDFEHITAETPSRPL SSTS 

NPFKSSKCSTAGSSPNSVSELSLASLTEKIQKM 

EENHHSTAEELQATLQELSDQQQMVQELTAE 
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/=possible nucleotide deletion, \=possible 
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NEKLVDEKTILETSFHQHRERAEQLSQENEKX 
MNLLQERVKNEEPTTQEGKHELEQKCTGILE 
QGRFEREKLLNIQQQLTC SLRKVEEENQGAL 
EMIKRLKEENEKLNEFLELERHNNNMMAKTL 
EECRVTLEGLKMENGSLKSHLQG 


1318 


2668 


A 


10303 


333 


879 


GECFIMAAVVQQNDLVFEFASNVMEDERQL 
GDPAIFPAVIVEHVPGADILNSYAGLACVEEP 
NDMITESSLDVAEEEIIDDDDDDITLTVEASCH 
DGDETIETIE AAEALLNMD SPGPMLDEKRINN 
NIFS SPEDDMVVAPVTHVS VTLDGIPEVMETQ 
QVQEKYADSPGASSPEQPKRKKK 


1319 


2669 


A 


10322 


169 


654 


MEVRMSGSVAVTRAIAVPGLLLLLIIATALSL 

LIGAKSLPASVVLEAFSGTCQSADCTIVLDAR 

LPRTLAGLLAGGALGLAGALMQTLTRNPLAD 

PGLLGVNAG ASFAIVLGAALFGYS S AQEQLA 

MAFAGALVASLIVAFTGSQGGGQLSPVRLTL 

AGVXL 


1320 


2670 


A 


10323 


441 


2 


KMNQVAVVIGGGQTLGAFLCHGLAAEGYRV 
A V VDI QSDKAAN VA QEINAEYGESMA YGFG 
ADATSEQSVLALSRGVDEIFGRVDLLVYSAGI 
AKAAFISDFQLGDFDRSLQVNLVGYFLCARE 
FSRLMIRDGIQGRIIQINSKSDE 


1321 


2671 


A 


10332 


1 


453 


RHRTAGPGSTISSRTDSASAPAARAMPCEYTY 

AKLTSDCSRPSLQWYTRAQSKMRRPRLLLKD 

ILKCTLLWGVRILYILKLNYTTEECDMKNMH 

YVDPDHVKRAQKYAQQVLQKESPPKFAKTS 

MALLFEHRYSVDLLPFVQKAPTDSEA 


1322 


2672 


A 


10333 


25 


423 


EPSNGPVVYSALGNEDDEILLLGKDIIGTFAAS 

ERKMRAHQVLTFLLLFVITSGASENASTSRGC 

GLDLLPQNVYLCDLDAIWGIVVEAVAGAGA 

LITLLLMLILLGRLPFIKEBCEKKSPAVLHFLFL 

LGTLG 


1323 


2673 


A 


10334 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAH 
QVLTFLLLFVITSVASENASTSRGCGLDLLPQ 
Y VSL CDLDAI WGI V VE AAAGAGALITLLLMLI 
LLVRJLPFFKEKEKKSPVGLHFLFLLGTLGP 


1324 


2674 


A 


10336 


1 


932 


ERLCFPCMQ SKIYS YMSPNKCS GMRFPLQEE 

NSVTHHEYKCQGKPLAGIYRKREEKRNAGN 

AVRSAMKSEEQKIKDARKGPLVPFPNQKSEA 

AEPPKTPPS SCD STNAAIAKQ ALKJCPIKGKQA 

PRKKAQGKTQQNRKLTDFYPVRRS SRICSKAE 

LQSEERKRIDELIESGKEEGMKIDLIDGKGRG 

VIATKQFSRGDFVVEYHGDLIEITDAKKREAL 

YAQDPSTGCYMYYFQYLSKTYCVDATRETN 

RLGRLINHSKCGNCQTKLHDIDGVPHLILIAS 

RDIAAGEELLYDYGDRSKASIEAHPWLKH 


1325 


2675 


A 


10338 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWL 

RGVTATFGRPAEWPGYLSHLCGRSAAMDLG 

PMRKSYRGDREAFEETHLTSLDPVKQFAAWF 

EEAVQCPDIGEANAMCLATCTRDGKPSARML 

LLKGFGKDGFRFFTNFESRKGKELDSNPFASL 

VF Y WEPLNRQVRVEGPVKKLPEEEAEC YFHS 

RPKSSQIGAVVSHQSSVIPDREYLRKKNEELE 

QLYQDQEVPKPKSW GGYVLYPQVMEFWQG 

QTNRLHDRIVFRRGLPTGDSPLGPMTHRGEE 

DWLYERLAP 


1326 


2676 


A 


10344 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPV 
LLASLGVGLVTLLGLAVGSYLVRRSRRPQVT 
LLDPNEKYLLRLLDKTTVSHNTKRFRFALPTA 
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/=possible nucleotide deletion, \=possible 
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HHTLGLPVGKHIYLSTRIDGSLVIRPYTPVTSD 
EDQGYVDLVIKVYLKGVHPKFPEGGKMSQY 
LDSLKVGDVVEFRGPS GLLT YTGKGHFNIQP 
NKKSPPEPRVAKKLGZVUAGGTGITPMLQLIRA 
ILKVPEDPTQCFLLFANQTEKDIILREDLEELQ 
ARYPNRFKLWFTLDHPPKDWAYSKGFVTAD 
MIREHLPAPGDD VL VLL CGPPPM VQLACHPN 
LDKLGYSQKMRFTY 


1327 


2677 


A 


10345 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRR 

RYHRLSDMSMLAERKRJK1QKWAVDPQNTAW 

SNDDSKFGQRMLEKMGWSKGKGLGAQEQG 

ATDHIKVQVKNNHLGLGATINNEDNWIAHQ 

DDFNQLL AELNTCHGQETTD S SDKKEKKSF S 

LEEKSKISKNRVHYMKFTKGKDLS SRSKTDL 

DCIFGKRQ SKKTPEGDASPSTPEENETTTTSAF 

TIQEYFAKRMAALKNICPQVPVPGSDISETQVE 

RKRGKKRNKEATGKDVESYLQPKAKRHTEG 

KPERAEAQERVAKKKSAPAEEQLRGPCWDQ 

S SKASAQDAGDHVQPA 


1328 


2678 


A 


10346 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGI 
CRMAFNGCCPDCKVPGDDCPLVWGQCSHCF 
HMHCILKWLHAQQVQQHCPMCRQEWKFKE 


1329 


2679 


A 


10351 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFL 

SMYLVTVLGNLLIILATISDSHLHTPMYFFLSN 

LSFADICVTSTTIPKMLMNIQTQNKVITYIACL 

MQMYFFILFAGFENFLLSVMAYDRFVAICHP 

LHYMVIMNPHLCGLLVLASWTMSALYSLLQI 

LMVVRLSFCTALEIPHFFCELNQVIQLACSDSF 

LNHMVIYFTVALLGGGPLTGILYSYSK1ISSIH 

AISSAQGKYKAFSTCASHLSVVSLFYGAILGV 

YLSS AATRNSHS S ATAS VMYTVVTPMLNPFI 

YSLRNKDIKRALGIHLLWGTMKGQFFKKCP 


1330 


2680 


A 


10352 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERV 

TEHGTPKPFRKFDSVAFGESQSEDEQFENDLE 

TDPPNWQQLVSREVLLGLKPCEIKRQEVINEL 

FYTERAHVRTLKVLDQVFYQRVSREGILSPSE 

LRKIFSNLEDILQLHIGLNEQMKAVRKRNETS 

VIDQIGEDLLTWFSGPGEEKLKHAAATFCSNQ 

PFALEMIKSRQKKD SRFQTFVQDAESNPLCRR 

LQLKDIIPTQMQRLTKYPLLLDNIATYTEWPT 

EREKVKKAADHCRQILNYVNQAVKEAENKQ 

RLED YQRRLDTS SLKL SEYPNVEELRNLDLTK 

RKMIHEGPLVWKVNRDKTIDLYTLLLEDrLV 

LLQKQDDRLVLRCHSKILASTADSKHTFSPVI 

KLSTVLVRQVATDNKALFVISMSDNGAQIYE 

LVAQTVSEKTVWQDLICRMAASVKEQSTKPI 

PLPQSTPGEGDNDEEDPSKLKEEQHGISVTGL 

Q SPDRDLGLE STLI S SKPQ SHSL ST S GKSE VRD 

LFVAERQFAKEQHTDGTLKEVGEDYQIAIPDS 

HLPVSEERWALDALRNLGLLKQLLVQQLGLT 

EKSVQEDWQHFPRYRTASQGPQTDSVIQNSE 

NIKAYHSGEGHMPFRTGTGDIATCYSPRTSTE 

SFAPRDSVGLAPQDSQASNILVMDHMIMTPE 

MPTMEPEGGLDDSGEHFFDAREAHSDENPSE 

GDGA VNK33EKD VNLRIS GN YLILDGYDP VQE 

SSTDEEVAS SLTLQPMTGIPAVESTHQQQHSP 

QNTHSDGAISPFTPEFLVQQRWGAMEYSCFEI 

QSPSSCADSQSQIMEYIHKIEADLEHLKKVEE 

SYTILCQRLAGSALTDKHSDKS 
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1331 


2681 


A 


10353 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEG 

AAGQQPTAPDKS KETNKTDNTEAPVTKIELLP 

SYSTATLIDEPTEVDDPWNLPTLQDSGIKWSE 

RDTKGKILCFFQGIGRLILLLGFLYFFVCSLDIL 

SSAFQLVGGKMAGQFFSNS SIMSNPLLGLVIG 

VLVTVLVQSSSTSTSIVVSMVSSSLLTVRAAIP 

IIMGANIGTSITNTIVALMQVGDRSEFRRAFA 

GATVHDFFNWLSVLVLLPVEVATHYLEIITQL 

IVESFHFKNGEDAPDLLKVITKPFTKLIVQLDK 

KVISQI AMNDEKAKNKSL VKI WCKTFXN K'l'Q 

INVTVPSTANCTSPSLCWTDGIQNWTMKNVT 

YKENIAKCQHIFVNFHLPDLAVGTILLILSLLV 

LCGCLIMIVKILGSVLKGQVATVIKKTINTDFP 

FPFAWLTGYLAILVGAGMTFIVQSSSVFTSAL 

TPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFT 

RLPIRMAKGLGNISAKYRWFAVFYLIIFFFUP 

LTVFGLSLAGWRVLVGVGVPVVFIIILVLCLR 

LLQSRCPRVLPKKLQNWNFLPLWMRSLKPW 

DAVVSKFTGCFQMRCCCCCRVCCRACCLLC 

GCPKCCRCSKCCEDLEEAQEGQDVPVKAPET 

FDNITISREAQGEVPASDSKTECTAL 


1332 


2682 


A 


10354 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPR 

GSQGKLRRVLVPMSVKPSWGPGPSEGVTAVP 

TSDLGEIHNWTELLDLFNHTLSECHVELSQST 

KRVVLFALYLAMFVVGLVENLLVICVNWRG 

SGRAGLMNLYILNMAIADLGIVLSLPVWMLE 

VTLDYTWLWGSFSCRFTHYFYFVNMYSSIFF 

LVCLSVDRYVTLTSASPSWQRYQHRVRRAM 

CAGIWVLSAIIPLPEVVHIQLVEGPEPMCLFM 

APFETYSTWALAVALSTTILGFLLPFPLLTVFN 

VLTACRLRQPGQPKSRRHCLLLCAYVAVFV 

MCWLPYHVTLLLLTLHGTfflSLHCHLVHLLY 

FFYDVIDCFSMLHCVINPILYNFLSPHFRGRLL 

N AV VH YLPKDQTKAGTCAS S S SCSTQHSIIIT 

KGD SQPAAAAPHPEPS LSFQAHHLLPNTSPISP 

TQPLTPS 


1333 


2683 


A 


10358 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQND 

LMGTAEDFADQFLRVTKQYLPHVARLCLIST 

FLEDGIRM WF Q W SEQRD YIDTT WNCGYLL A 

SSFVFLNLLGQLTGCVLVLSRNFVQYACFGLF 

GIIALQTIAYSILWDLKFLMRNLALGGGLLLL 

L AE SRSE GK SMFAG VPTMRES SPKQ YMQL GG 

RVLLVLMFMTLLHFDASFFSIVQNIVGTALMI 

LVAIGFKTKLAALTLVVWLFAINVYFNAFWT 

IPVYKPMHDFLKYDFFQTMSVIGGLLLWAL 

GPGGVSMDEKKKEW 


1334 


2684 


A 


10367 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFP 

ELPLPHVPGQESAKRRSARRFLIMSELTKELM 

ELVWGTKSSPGLSDTIFCRWTQGFVFSESEGS 

ALEQFEGGPCAVIAPVQAFLLKKLLFSSEKSS 

WRDCSQEEQKELLCHTLCDILESACCDHSGS 

YCLVSWLRGKTTEETASISGSPAESSCQVEHS 

SALAVEELGFERFHALIQBCRSFRSLPELKDAV 

LDQYSMWGNKFGVLLFLYSVLLTKGIENIKN 

EIEDASEPLIDPVYGHGSQSLINLLLTGHAVSN 

V WDGDREC SGMKLLGIHEQAAVGFLTLMEA 

LRYCKVGSYLKISKIPYLDCLASETHLTVFFA 

KDMALVAPEAPSEQARRVFQTYDPEDNGFIP 














DSLLEDVMKALDLVSDPEYINLMKNKLDPEG 
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Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Vaiine, W— Tryptophan, 
Y=Tyrosine, X— Unknown, *=Stop codon, 
/=possible nucleotide deletion, \-possible 
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LGIILLGPFLQEFFPDQGSSGPESFTVYHYNGL 
KQSNYNEKVMYVEGTAVVMGFEDPMLQTD 
DTPIKRCLQTKWPYIELLWTTDRSPSLN 


1335 


2685 


A 


10375 


82 


2929 


TRTKRRLGREKAN1ASPPRGW GCGELLLPFML 

LGTLCEPGSGQIRYSMPEELDKGSFVGNIAKD 

LGLEPQELAERGVRIVSRGRTQLFALNPRSGS 

LVTAGRIDREELCAQSPLCVVNFNILVENKM 

KIYGVEVEIIDINDNFPRFRDEELKVKVNENA 

AAGTRLVLPFARDADVGVNSLRSYQLSSNLH 

FSLDVVSGTDGQKYPELVLEQPLDREKETVH 

DLLLTALDGGDPVLSGTTHIRYTVLDANDNA 

PLFTPSEYSVSVPENIPVGTRLLMLTATDPDE 

GINGKLTYSFRNEEEKISETFQLDSNLGEISTL 

QSLDYEESRFYLMEVVAQDGGALVASAKVV 

VTVQDVNDNAPEVILTSLTSSISEDCLPGTVIA 

LF S VHDGDSGENGEI ACS1PRNLPFKLEKSVD 

NYYHLLTTRDLDREETSDYNITLTVMDHGTP 

PL STESHIPLKVAD VNDNPPNFPQAS YSTS VT 

ENNPRGV SIF S VT AHDPD S GDN ARVT YSL AE 

DTFQGAPLSSYVSINSDTGVLYALRSFDYEQL 

RDLQLWVTASDSGNPPLSSNVSLSLFVLDQN 

DNTPEILYPALPTDGSTGVELAPRSAEPGYLV 

TKWAVDKD S GQN A WL S YRLLKA SEPGLF A 

VGLHTGE VRTARALL DRD ALKQ S L WAVED 

HGQPPLSATFTVTVAVADRIPDILADLGSIKTP 

IDPEDLDLTLYL V VAV AAV S C VFLAF VI VLLV 

LRLRRWHK SRLL Q AEG S RL AG VP ASHF VG V 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNY 

ADTLL SEE S CEKSEPLLM S DK VD ANKEERRV 

QQAPPNTDWRFSQAQRPGTSGSQNGDDTGT 

WPNNQFDTEMLQAMILASASEAADGSSTLGG 

G AGTMGLSARYGPQFTL QH VL Q GELGSD YR 

QNVYIPGSNATLTNAAGKRDGKAPAGGNGN 

KKKSGKKEKK 


1336 


2686 


A 


10379 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEK 
LAKE Q AQ VRIGGKGTARRKKK V VHRTATAD 
DKKLQSSLKKLAVNNIAGIEEVNMIKDDGTVI 
HFNNPKVQASLSANTFAITGHAEAKPITEMLP 
GILSQLGADSLTSLRKLAEQFPRQVLDSKAPK 
PEDIDEEDDDVPDLVENFDEASKNEAN 


1337 


2687 


A 


10380 


1 


1263 


IPGSTISWSPAAARGLSVCRCCRLHPASAMDL 

FGDLPEPERSPRPAAGKEAQKGPELFDDLPPA 

SSTDSGSGGPLLFDDLPPASSGDSGSLATSISQ 

MVKTEGKGAKRKTSEEEKNGSEELVEKKVC 

KAS S VIFGLKG YVAERKGEREEMQD AH VILN 

DITEECRPPS SLITRVSYFAVFDGHGGIRASKF 

AAQNLHQNLIRKFPKGDVISVEKTVRRCLLD 

TFKHTDEEFLKQASSQKPAWKDGSTATCVLA 

VDNIL YI ANL GD SRAILCRYNEE S QKH AAL SL 

SKEHNPTQYEERMRIQKAGGNVRDGRVLGV 

LEVSRSIGDGQYKRCGVTSVPDIRRCQLTPND 

RFILLACDGLFKVFTPEEAVNFILSCLEDEKIQ 

TREGKSAADARYEAACNRLANKAVQRGSAD 

NVTVMVVRIGH 


1338 


2688 


A 


10385 


3 


589 


GP SQSMAAGELEGGKPLSGLLN ALAQDTFHG 
YPGITEELLRSQLYPEVPPEEFRPFLAKMRGIL 
KSIASADMDFNQLEAFLTAQTKKQGGITSDQ 
AAVISKF WKSHKTKIRESLMNQ SRWNSGLRG 
L S WRVDGKS QSRHS AQIHTP VAIIELEL GK YG 
QESEFLCLEFDEVKVNQILKTLSEVEESISTLIS 
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QPN 


1339 


2689 


A 


10336 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDG 
KCVICDSYVRPCTLVRICDECNYGSYQGRCVI 
CGGPGVSDAYYCKECTIQEKDRDGCPKIVNL 
GSSKTDLFYERKKYGFKKR 


1340 


2690 


A 


10388 


113 


3472 


SQLRKGASATHSSPSRTDCIAQMMDIYVCLK 

RPSWMVDNKRMRTASNFQWLLSTFILLYLM 

NQVNSQKKGAPHDLKCVTNNLQVWNCSWK 

APSGTGRGTDYEVCIENRSRSCYQLEKTSlKIP 

ALSHGDYEITINSLHDFGSSTSKFTLNEQNVSL 

IPDTPEILNLSADFSTSTLYLKWNDRGSVFPHR 

SNVIWEIKVLRKESMELVKLVTHNTTLNGKD 

TLHHWSWASDMPLECAIHFVEIRCYIDNLHFS 

GLEEWSDWSPVKNISWIPDSQTKVFPQDKVIL 

VGSDITFCCVSQEKVLSALIGHTNCPLIHLDGE 

N VAIKIRN1 S VS A S SGTN WFTTEDNIFGT VIF 

AGYPPDTPQQLNCETHDLKEIICSWNPGRVTA 

LVGPRATSYTLVESFSGKYVRLKRAEAPTNES 

YQLLFQMLPNQE1YNFTLNAHNPLGRSQSTIL 

VNITEKVYPHTPTSFKVKDINSTAVKLSWHLP 

GNFAKINFLCEIEIKKSNSVQEQRNVTIKGVE 

NS S YL V A LDKXNP YTL YTFRIRC S TETF WK W 

SKWSNKKQHLTTEASPSKGPDTWREWSSDG 

KNLIIYWKPLPINEANGKILSYNVSCSSDEETQ 

SL S EIPDPQHKAEIRLDKND YII S V V AKNS VG S 

SPPSKIASMEIPNDDLKIEQVVGMGKGILLTW 

HYDPNMTCD Y VIKWCN S SRSEPCLMD WRKV 

PSNSTETVIESDEFRPGIRYNFFLYGCRNQGY 

QLLRSMIGYIEELAPIVAPNFTVEDTSADSILV 

KWEDIPVEELRGFLRGYLFYFGKGERBTSKM 

RVLESGRSDIKVKNITDISQKTLRIADLQGKTS 

YHLVLRAYTDGGVGPEKSMYVVTKENSVGL 

IIAILIPVAVAVIVGVVTSILCYRKREWIKETFY 

PDIPNPENCKALQFQKSVCEGSSALKTLEMNP 

CTPNNVEYLETRSAFPKIEDTEIVSPVAERPEN 

RSDAKPENHVVESYCPPIIEEEIPNPAADETGG 

TAQVIYIDVQSMYQPQAKPEEEQENDPVGGA 

GYKPQMHLPINSTVEDIAAEEDLDKTAGYRP 

QANVNTWNLVSPDSPRSIDSNSEIVSFGSPCSI 

NSRQFLIPPKDEDSPKSNGGGWSFTNFFQNKP 

ND 


1341 


2691 


A 


10392 


1 


5057 


MLPPKHLSATKPKJCSWAPNLYELDSDLIXEP 

DVIIGEGPTDSEFFHQRFRNLIYVEFVGPRKTL 

IKLRNLCLDWLQPETRTKEEIIELLVLEQYLTII 

PEKXKPWVRAKKPENCEKLVTLLENYKEMY 

QPEGESLHGVLVVSAGLRCPLGLSASTLLTW 

SGLDNSLSWAAVGMSCVLWDIELHHDFLGV 

ATKSVSTHAQGDAAQGLGGTIVRMWARDSN 

LATGVLLDDNNSDVTSDDDMTRNRRESSPPH 

SVHSFSGDRDWDRRGRSRDTEPRDRWSHTR 

NPRSRMPPRDLSLPVVAKTSFEMDREDDRDS 

RAYESRSQDAESYQNWDLAEDRKPHNTIQD 

NMENYRKLLSLGVQLAEDDGHSHMTQGHSS 

RSKRSAYPSTSRGLKTMPEAKKSTHRRGICED 

ESSHGVIMEKFIKDVSRSSKSGRARESSDRSQ 

RFPRMSDDNWKMSLNKRESVIQQRVYEGNA 

FRGGFRFNSTLVSRKRVLERKRRYHFDTDGK 

GSIHDQKGCPRKKPFECGSEMRKAMSVSSLS 

SLSSPSFTESQPIDFGAMPYVCDECGRSFSVIS 

EF VEHQIMHTRENL YEYGESFIHS V AV SEVQK 
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SQVGGKRFECKDCGETFNKSAALAEHRKIHA 

RGYLVECKNQECEEAFMPSPTFSELQKFYGK 

DKF YECRVCKETFLH S S ALIEHQKIHF GDDKD 

NEREHERERERERGETFRPSPALNEFQKMYG 

KEKM YECK VCGETFLHS S SLKEHQKIHTRGN 

PFENKGK VCEETFIPG Q S LKRRQKT YNKEKLC 

DFTDGRDAFMQ S SELSEHQKIHSRKNLFEGR 

GYEKS VIHS GPFTESQKSHTITRPLESDEDEKA 

FTIS SNPYENQKIPTKEN VYE AKS YERS VIHSL 

ASVEAQKSHSVAGPSKPKVMAESTIQSFDAIN 

HQRVRAGGNTSEGREYSRS VIHSL VASKPPRS 

HNGNEL VESNEKGES SI YISDLNDKRQKIPAR 

ENPCEGGSKNRNYEDSVIQSVFRAKPQKSVP 

GEG S GEFKKD GEFS VP S SNVRE YQKARAKKK 

YIEHRSNETSVIHSLPFGEQTFRPRGMLYECQ 

ECGECFAFISSDLTEHQKIHDREKPSGSRNYE 

WSVIRSLAPTDPQTSYAQEQYAKEQARNKCK 

DFRQFF ATSEDLNTNQKIYDQEKSHGEES QGE 

NTDGEETHSEETHGQETIEDPVIQGSDMEDPQ 

KDDPDDKIYECEDCGLGFVDLTDLTDHQKVH 

SRKCLVDSREYTHSVIHTHSISEYQRDYTGEQ 

LYECPKCGESFIHSSFLFEHQRIHEQDQLYSM 

KGCDDGFIALLPMKPRRNRAAERNPALAGSA 

IRCLLCGQGFIHSSALNEHMRLHREDDLLEQS 

QMAEEAI1PGLALTEFQRSQTEERLFECAVCG 

ESFVNPAELADHVTVHKNEPYEYGSSYTHTS 

FLTEPLKGAIPFYECKDCGKSFIHSTVLTKHKE 

LHLEEEEEDEAAAAAAAAAQEVEANVHVPQ 

VVLRIQGLNVEAAEPEVEAAEPEVEAAEPEV 

EAAEPNGEAEGPDGEAAEPIGEAGQPNGEAE 

QPNGDADEPDGAGIEDPEERAEEPEGKAEEPE 

GD ADEPDGVGIEDPEE GEDQEIQ VEEPY YDC 

HECTETFT S ST AF SEHLKTHASMIIFEPANAF G 

ECSGYIERASTSTGGANQADEKYFKCDVCGQ 

LFNDHLSLARHQNTHTG 


1342 


2692 


A 


10393 


2 


1350 


GRPRS S SDNRNFLRERAGLSS AA VQTRIGNS A 

ASRRSPAARPPVPAPPALPRGRPGTEGSTSLS 

APAVLVVAVAVVVVVVSAVAWAMANYIHV 

PPGSPEVPKLNVTVQDQEEHRCREGAL SLLQ 

HLRPHWDPQEVTLQLFTDGITNKLIGCYVGN 

TMED WL VRI YGNKTELL VDRDEE VK SFRVL 

QAHGCAPQLYCTFNNGLCYEFIQGEALDPKH 

VCNPAIFRLIARQLAKIHAIHAHNGWIPKSNL 

WLKMGKYFSLIPTGFADEDINKRFLSDIPSSQI 

LQEEMTWMKEILSNLGSPVVLCHNDLLCKNII 

YNEKQGDVQFIDYEYSGYNYLAYDIGNHFNE 

FAGVSDVDYSLYPDRELQSQWLRAYLEAYK 

EFKGFGTEVTEKEVEILFIQVNQFALASHFFW 

GLWALIQAKYSTIEFDFLGYAIVRFNQYFKM 

KPEVTALKVPE 


1343 


2693 


A 


10394 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASA 
QD AR YGQKD S S D QNFD YMFKLLIIGNS S VGK 
TSFLFRYADD SFTSAF VSTVGIDFKVKTVFKN 
EKRIKLQIWDTAGQERYRTITTAYYRGAMGFI 
LMYDITNEESFNAVQDWSTQIKTYSWDNAQ 
VILVGNKCDMEDERVISTERGQHLGEQLGFE 
FFETSAKDNINVKQTFERLVDnCDKMSESLET 
DPAITAAKQNTRLKETPPPPQPNCAC 


1344 


2694 


A 


10395 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTS 
LQQRTPAEMSPVLHFYVRPSGHEGAASGHTR 
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RKLQGKLPELQGVETELCYNVNWTAEALPSA 

EETKKLMWLFGCPLLLDD VARES WLLPGSN 

DLLLEVGPRLNFSTPTSTNIVSVCRATGLGPV 

DRVETTRRYRLSFAHPPSAEVEAIALATLHDR 

MTEQHFPHPIQSFSPESMPEPLNGPINILGEGR 

LALEKANQELGLALDSWDLDFYTKRFQELQR 

NPSTVEAFDLAQ SN SEHSRHWFFKGQLHVDG 

QKL VH SLFESIM STQE S SNPNN VLKFCDN S S A 

IQGKEVRFLRPEDPTRPSRFQQQQGLRHVVFT 

AETHNFPTGVCPFSGATTGTGGRIRDVQCTG 

RGAHVVAGTAGYCFGNLHIPGYNLPWEDLSF 

QYPGNFARPLEVAIEASNGASDYGNKFGEPV 

LAGFARSLGLQLPDGQRREWIKPIMFSGGIGS 

MEADHISKEAPEPGMEVVKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQ 

KMNRVIRACVEAPKGNPICSLHDQGAGGNG 

NVLKELSDPAGAIIYTSRFQLGDPTLNALEIW 

GAEYQESNALLLRSPNRDFLTHVSARERCPA 

CF VGTITGDRRI VL VDDRE CP VRRNG QGD AP 

PTPPPTPVDLELEWVLGKMPRKEFFLQRKPP 

MLQPLALPPGLSVHQALERVLRLPAVASKRY 

LTNKVDRSVGGLVAQQQCVGPLQTPLADVA 

VVALSHEELIGAATALGEQPVKSLLDPKVAA 

RL A V AE ALTNL VF AL VTDLRD VKC SGNWM 

WAAKLPGEGAALADACEAMVAVMAALGVA 

VD G GKD SL SM AAR VGTET VRAPG SL VI S A Y A 

VCPDITATVTPDLKHPEGRGHLLYVALSPGQ 

HRLGGTALAQCFSQLGEHPPDLDLPENLVRA 

FSITQGLLKDRLLCSGHDVSDGGLVTCLLEM 

AF AGNC GLQ VD VP VPR VD VL S VLF AEEPGL V 

LE VQEPDL AQ VLKR YRD AGLHCLELGHTGE 

AGPHAM\ r RVSVNGAVVLEEPVGELRALWEE 

TSFQLDRLQAEPRCVAEEERGLRERMGPSYC 

LPPTFPKASVPREPGGPSPRVAILREEGSNGDR 

EMADAFHLAGFEVWDVTMQDLCSGAIGLDT 

FRGVAFVGGFS YAD VLGSAKGWAAA VTFHP 

RAGAELRRFRKRPDTFSLGVCNGCQLLALLG 

WVGGDPNEDAAEMGPDSQPARPGLLLRHNL 

SGRYESRWASVRVGPGPALMLRGMEGAVLP 

V WS AHGEG Y V AF S SPELQ AQIE ARGLAPLH W 

ADDD GNPTE Q YPLNPNG SPGG V AGIC SCD GR 

HLAVMPHPERAVRP WQ W AWRPPPFDTLTTS 

PWLQLFINARNWTLEGSC 


1345 


2695 


A 


10396 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRE 

RVAMHYQMSVTLKYEIKKLIYVHLVIWLLLV 

AKMSVGHLRLLSHDQVAMPYQWEYPYLLSI 

LPSLLGLLSFPRNNISYLVLSMISMGLFSIAPLI 

YGSMEMFPAAQQLYRHGKAYRFLFGFSAVSI 

MYLVLVLAVQVHAWQLYYSKKLLDSWFTST 

QEKKHK 


1346 


2696 


A 


10398 


1 


718 


DDFVRCGPQSAAMGASARLLRAVIMGAPGS 
GKGTVS SRITTHFELKHLS SGDLLRDNMLRGT 
EIGVLAKAFIDQGKLIPDDVMTRLALHELKNL 
TQ YS WLLDGFPRTLPQAEALDRA YQIDTVINL 
NVPFEVIKQRLTARWIHPASGRVYNIEFNPPK 
T VGIDDLTGEPL IQREDDKPETVIKRLKAYED 
QTKP VLE Y YQKKG VLETF S GTETNKI WPY V Y 
AFLQTKVPQRSQKASVTP 


1347 


2697 


A 


10402 


353 


1969 


KHRQENNALDMAPEIHMTGPMCLIENTNGEL 
VANPEALKILSAITQPVVVVAIVGLYRTGKSY 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LMNKLAGKNKGFSLGSTYKSHTKGIWMWCV 

PHPKKPEHTL VLLDTEGLGD VKKGDNQND S 

WIFTLAVLLS STL VYNSMGTINQQAMDQL YY 

VTELTHRIRSKS SPDENENEDS ADF VSFFPDFV 

WTLRDFSLDLEADGQPLTPDEYLEYSLKLTQ 

GTSQKDKNFNLPRLCIRKFFPKKKCFVFDLPI 

HRRKLAQLEKLQDEELDPEFVQQVADFCSYI 

FSNSKTKTLSGGIKVNGPRLESLVLTYINAISR 

GDLPCMENAVLALAQIENSAAVQKAIAHYD 

QQMGQKVQLPAETLQELLDLHRVSEREATEV 

YMKNSFKDVDHLFQJCKLAAQLDKKRDDFCK 

QNQEASSDRCSALLQVIFSPLEEEVKAGIYSK 

PGGYCLFIQKLQDLEKKYYEEPRKGIQAEEIL 

QTYLKSKESVTDAILQTDQILTEKEKEIEVEC 

VKAESAQASAKMVEEMQIKYQQMMEEKEKS 

YQEHVKQLTEKMERERAQLLEEQEKTLTSKL 

QEQARVLKERCQGESTQLQNEIQKLQKTLKK 

KTKRYMSHKLKI 


1348 


2698 


A 


10404 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAG 

VAGGAPRRRTPVTMWRLLAR,\SAPLLRVPLS 

DSWALLPASAGVKTLLPVPSFEDVSIPEKPKL 

RFIERAPLVPfCVRREPKNLSDIRGPSTEATEFT 

EGNFAIL ALGGG YLH WGHFEMMRLTINRS M 

DPKNMFAIWRVPAPFKPITRKSVGI-IRMGGGK 

GAIDHYVTPVKAGRLVVEMGGRCEFEEVQG 

FLDQVAHKLPFAAKA V SRGTLEKMRKDQEE 

RERNNQNPWTFERIATANMLGIRKVLSPYDL 

THKGKYWGKFYMPKRV 


1349 


2699 


A 


10409 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINK 

AGKLQSQLRTTVVAAAAFLDAFQKVADMAT 

NTRGGTREIGSALTRMCMRHRSIEAKLRQFSS 

ALIDCLIKPLQEQMEEWKKVANQLDKDHAK 

EYKKARQEIKKXSSDTLKLQKKAKKGRGDIQ 

PQLDSALQDVNDKYLLLEETEKQAVRKALIE 

ERGRFCTFISMLRPVIEEEISMLGEITHLQTISE 

DLKSLTMDPHKLPSSSEQVILDLKGSDYSWS 

YQTPPSSPSTTMSRKSSVCSSLNSVNSSDSRSS 

GSHSHSPSSHYRYRSSNLAQQAPVRLSSVSSH 

D SGFISQD AFQSKSPSPMPPE APNQRRKEKRE 

PDPNGGGPTTASGPPAAAEEAQRPRSM 


1350 


2700 


A 


10410 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKST 
RGHS SLLPPSQDF VAGLS VILRGTVDDRLNW 
AFNLYDLNKDGCITKEEMLDIMKSIYDMMG 
KYTYPALREEAPREHVESFFQKMDRNKDGV 
VTIEEFIESCQKDENIMRSMQLFDNVI 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-1350, a mature protein coding portion of SEQ ID NO: 1-1350, an 
active domain of SEQ ID NO: 1-1350, and complementary sequences thereof 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1. 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-1350. 

11. A composition comprising the polypeptide of claim 10 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 



1 7. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 
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a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1-1350, a mature protein 
coding portion of SEQ ID NO: 1-1350, an active domain of SEQ ID NO: 1-1350, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1,-1350, under conditions sufficient to express the polypeptide in said 
cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1351-2700, the mature protein portion thereof, or the active domain 
thereof. 

2 1 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-1350. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 340 to 1963 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 340 to 1963 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a I'adresse indiquee ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Geneve 20 



